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SUMMARY 

The ideal temperature rise due to the constant -pressiire combustion 
of a methylene (CHg) fuel was calciolated . CH 2 fuel closely approximates 

MIL-F-5624 grade JP-4 fuel presently used in most tirrbojet and ram-jet 
engines . Charts are presented from which the ideal temperatiore rise or 
the ideal quantity of fuel required to obtain a specified combustion 
temperature may be obtained for any flight condition likely to be en- 
coxmtered with turbojet or ram- jet engines using this fuel. 

The charts are applicable only to a fuel having a hydrogen-carbon 
mass ratio of 0.168. They include a range of fuel-air ratios from 0 to 
1.2 fraction of stoichiometric fuel -air ratio with dissociation taken 
into account, inlet-air temperatures from 400° to 1600° R, and combus- 
tion pressures from 1 /I 6 to 64 atmospheres. The use of the charts is 
illustrated by several examples . 


INTRODUCTION 

A knowledge of the combustion temperature or of the quantity of 
fuel required to obtain a specified combustion temperature is necessary 
in the performance analyses of aircraft turbojet and ram- jet engines . 
Ideal combustion temperat\ire is generally calculated assuming complete 
oxidation of the fuel where final fuel-air ratios are leaner than stoi- 
chiometric and where dissociation is xnalmportant . In the stoichiometric 
range of fuel-air ratios, ideal combustion temperatures are generally 
calculated assuming that chemical equilibrium exists among the combus- 
tion products and dissociation is thereby taken into account. With dis- 
sociation, the ideal combustion temperature is dependent on combustion- 
pressiJire level. 

Accurate calculation of the ideal combustion-temperature rise of 
hydrocarbon fuels has been simplified by the presentation of charts for 
cases where the final fuel-air ratios are leaner than stoichiometric 
and at combustion temperatiires where dissociation is unimportant. 


^ ^ i 
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Examples of these charts are fouad in references 1 and 2. Similar 
charts are presented in reference 3, which also includes the stoichio- 
metric range of fuel-air ratios. In the latter case^ with dissociation 
taken into account^ the charts are applicable to combustion processes 
occurring at pressure levels from 1 to 5 atmospheres. 

The operational range of turbojet and ram- jet engines has been ex- 
tended in recent years to high altitudes and high flight speeds. This 
increase in operational range has extended the range of combustion- 
pressure levels which must be covered in the performance analyses of 
these engines. A laborious solution is required to calculate ideal 
combustion-temperature rise in the stoichiometric range of fuel-air 
ratios where combustion-pressure level has an effect. In addition, a 
different solution is required for each combination of combustion pres- 
s^rre, iraet-air temperature, and fraction of stoichiometric fuel-air 
ratio. Therefore, it is evident that a need exists for an accurate and 
simple method of determining the ideal combustion-temperature rise in 
the stoichiometric range of fuel-air ratios and for an extensive range 
of combustion pressures. The piirpose of this report is to provide 
charts from which the ideal temperature rise or the ideal quantity of 
fuel required to obtain a specified combustion temperature may be ob- 
tained for a comprehensive range of tirrbojet- and ram-jet-englne opera- 
ting conditions. 

A general method and thermodynamic tables for the solution of ther- 
modynamic properties of a combustion gas in chemical equilibrium are 
provided in reference 4. This method has been used at the MCA Lewis 
laboratory to establish thermodynamic properties of a combustion gas 
for a CH2 fuel and air reaction. These \inpublished data were used to 
compute the ideal combust ion -temperature rise. The temperature -rise 
results are presented herein. 

Charts are presented from which the ideal combust ion-temperature 
rise or the ideal quantity of fuel required to obtain a specified com- 
bustion temperature may be easily and accurately obtained. The charts 
are applicable only to a fuel having a hydrogen-carbon mass ratio of 
0.168, which closely approximates MIL-F-5624 grade JP-4 fuel presently 
used in most turbojet and ram- jet engines . The charts are based on a 
constant -pressiire adiabatic combustion process covering a range of fuel- 
air ratios from 0 to 1.2 fraction of stoichiometric, a range of combus- 
tion pressures from 1/I6 to 64 atmospheres, and a range of inlet-air 
temperatures from 400° to 1600° R. Use of the charts for a nonadiabatic 
combustion process or for variations in heat content of the fuel is con- 
sidered, and their use is illustrated by numerical examples. 
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SYMBOLS 


The following symbols are used in this report: 
a,b^c,d constants used in interpolation process 

c° specific heat at constant pressure and standard conditions, 

^ Btu/lb-°R 


f ' 


v,0 



stoichiometric fuel-air mass ratio (0.067626) 

lower heating value of fuel at constant pressure 

sum of sensible enthalpy and chemical energy at temperature 
T and standard conditions, Btu/lb 

difference in enthalpy at T and at 400° R (table II) , 
Btu/lb 


i 

M 

m 

P 

S 

T 

Zd] 

8dT 


air mass -flow ratio at station i 
moleciilar weight, Ib/lb-mole 
mass -flow rate, Ib/sec 

absolute combustion pressure, atm or Ib/sq ft 
fraction of stoichiometric fuel -air ratio 
absolute temperatiire, °R 
temperat\ire rise, 

difference in temperature rise or correction factor, 


Subscripts : 
a air 

f fuel 

g combustion gas 

i station 

r reference or assigned value 
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X adjusted values 

1,2^3 stations 


THEORETICAL BASIS OF CHARTS 

The charts presented herein apply to an ideal constant -pressure 
adiabatic combustion process with an assigned value of fuel enthalpy. 

A method is discussed in the section USE OF CHARTS which accounts for 
a nonadiabatic combustion process or for a change in the assigned value 
of fuel enthalpy. Chemical equilibri\jm was ass\imed to exist among the 
products of combustion in the stoichiometric range of fuel-air ratio. 

At leaner-than-stoichiometric fuel -air ratios and at low combustion tem- 
peratures completely oxidized products of combustion were assxmied. 

For convenience, the enthalpy used is defined as the sum of sen- 
sible enthalpy and chemical energy. When the chemical energy is in- 
cluded in the enthalpy of each substance, enthalpy of the combustion 
gas for an adiabatic combustion must equal the enthalpy of the fuel and 
air entering the combustion process, or 

(h5)^+ sf’ChJ)^ = (1 + Sf')(h5)^ (1) 

where the state temperature for each term in equation (l) is taken as 
the appropriate entering or leaving temperature. Combust ion -gas enthal- 
py was calculated from equation (l) for an assigned value of fuel en- 
thalpy^ for selected values of inlet-air temperature^ and for several 
fractions of stoichiometric fuel-air ratio. 


The composition of air was assumed to consist of the following mole 
fractions: ^ 2 ^ 0.780881; 02^ 0.209495; 0.009324; C02^ 0.000300. The 

air enthalpy at selected values of inlet -air temperature was calculated 
using this composition and the molar enthalpy of each constituent from 
the thermodynamic tables of reference 4. 


The assigned value of fuel enthalpy was determined at a fuel tem- 
perature of 540^ R. At this temperature^ the liquid CH 2 fuel was as- 
sumed to have a lower heating value at constant pressure of 

^ Ch2 


-18^700 Btu per pound. The lower heating value at constant pressure is 
defined as the amount of heat removed during the constant -pressure com- 
bustion of a fuel and gaseous oxygen mixture when the initial and final 
temperatures are equal and the coii 5 )letely oxidized combustion products 
are all in the gaseous state. The reaction equation for the determina- 
tion of the lower heating value of CH 2 fuel is then 


CH. 


+ I °2 


COg + HgO 


( 2 ) 
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and the enthalpy equation is 

3 




o'CHg 


from which 





W 


The assigned value of fuel enthalpy at a temperature of 540° R was de- 
termined from equation (4) using the assigned lower heating value at 
constant pressure and the molar enthalpy of each constituent from the 
thermodynamic tables of reference 4. Stoichiometric fuel-air ratio f 
is evalixated by consideration of equation (2) and the mole fraction of 
Og in the air available for combustion as 

•N 


or 


Mg. ^ 2(0.209495) 

^ I 

I t5) 


f = 0.067626 J 

The combustion temperature associated with a specific value of 
combustion-gas enthalpy was determined by interpolation from established 
relations between temperature, enthalpy, and specific heat at constant 
press\jre. These thermodynamic properties were obtained at a sequence of 
temperatures in either 200° or 100° K increments . In the stoichiometric 
range of fuel-air ratios, chemical equilibrium was assimied to exist 
among products of combustion consisting of CO, C02^ H, H 2 , H 2 O, 0, 02 ^ 
OH, N, 1^2, HO, and A. Applying the general method of reference 4 to 
these assumed products of combustion leads to eight dissociative equi- 
librium equations for gaseous moleciiles in terms of atomic species, 
namely, for CO, CO 2 , Hg, H 2 O, Og, OH, Ng, and NO. However, as no free 
carbon was assumed among the combustion products, the equilibrium equa- 
tion for CO 2 was expressed in terms of CO and 0. Conservation of mass 

leads to five additional equations, one for each atomic type, namely, 
for C, H, 0, N, and A. The total pressure being the sum of the partial 
pressure of each constituent provides an additional equation. The si- 
multaneous solution of these equations subsequently leads to the compo- 
sition of the combustion gas for a constant -pres siire combustion process 
at a specified temperatvire, pressure, and fraction of stoichiometric 
fuel-air ratio. The composition of the combustion gas and selected 
thermodynamic properties were established for a sequence of temperatures 
in 200° K increments, at several pressures, and at several fractions of 
stoichiometric fuel-air ratio. 


J 
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At leaner-than-stoichiometric fuel -air ratios and at low combustion 
temperatures, the combustion gas was assmed to be completely oxidized. 
The products Of combustion, in this case, were assumed to consist of CO. 
HgO, and the original air entering the combustion less the oxygen that 
went into the formation of CO2 and HgO, which leads to 


2^ 


(1+Sf')(h5) = (hj) 


, 2/0.209495\^ 


(Mh5)co + (Mh^) 






and 


( 6 ) 


(1+Sf')(c°) = (c°) 

P g P £ 





( 7 ) 

where the state temperatxire for each term in equations (6) and (?) is 
the combustion temperature. Equations (6) and (?) were used in conjunc- 
tion with the thermodynamic tables of reference 4 to calculate the en- 
thalpy and specific heat at constant pressiire of the completely oxidized 
combustion gas at a sequence of temperat\ires in 100° K increments and at 
several fractions of stoichiometric fuel-air ratio. 

A relation between temperature, enthalpy, and specific heat at con- 
stant pressure was established by assuming that 

1'g = 

and 

- 7-^ - + 2b(h?) + c (9) 

where and d were evaluated for each temperature increment 

from the thermodynamic properties of each temperature sequence. This 
relation was then assumed to be true for any temperature between the 
values at which a^ b^ Cy and d were determined. This method gives 
an interpolation process based on a 2-point - 2-slope technique. From 
this established relation the combustion temperature associated with a 
specific value of combust ion -gas enthalpy was determined for selected 
values of inlet-air temperature and for several fractions of stoichio- 
metric fuel-air ratio. 


d(Tg) 

dCh^) 

— S- 


r- 

^0 
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PRESEMEATION OF CHARTS 

The ideal combustion-temperature rise associated with a constant- 
pressure adiabatic combiistion process is shown in figure 1 for a combus- 
tion pressure of 1 atmosphere and for inlet-air teng)eratures of 400° and 
1600° R as a function of the fraction of stoichiometric fuel-air ratio. 
The effect of dissociation on temperature rise is illustrated by the 
separation between the cirrves with dissociation and without dissociation. 
The effect of dissociation is to decrease the ideal temperature rise 
attainable with a completely oxidized combustion gas, especially at high 
values of combustion temperature. The typical trend of temperature rise 
as the inlet-air temperature is increased is to reduce the temperature 
rise . The teii 5 )erature rise is reduced more at near-stoichiometric mix- 
tures, and the peak temperature rise occurs at richer mixtures with 
higher inlet temperatures . These trends in temperatiare rise for a pres- 
siire level of 1 atmosphere are also typical of other combustion-pressure 
levels . 

The values of ten^jerature rise in the stoichiometric range of fuel- 
air ratios were computed with the assimption of dissociation; whereas, 
at the leaner fuel -air ratios no dissociation was assijmed. The result- 
ing two sets of values were faired together as shown by the dashed c\rrves 
in figure 1. The resulting continuous curves were used in subsequent 
charts for the relation of ideal combustion-temperature rise as a func- 
tion of the fraction of stoichiometric fuel-air ratio. 

Ideal combustion-temperature rise at a combustion pressure of 1 
atmosphere is presented in table I as a fimction of the fraction of 
stoichiometric fuel-air ratio for a range of inlet -air temperatures from 
400° to 1600° R. Temperature rise or the ideal quantity of fuel re- 
quired to obtain a specified temperature rise may be easily obtained at 
any 0.001 incremental fraction of stoichiometric fuel-air ratio or at 
any 100° R increment in inlet -air temperature. These increments in fuel- 
air ratio and inlet-air temperatirre are sufficiently small to give ac- 
curate values by a simple straight-line interpolation at any integral 
between increments . 

Ideal combustion-temperature rise for any combustion pressure other 
than 1 atmosphere is obtained by additive correction factors applied to 
the value of temperature rise obtained from table I at the appropriate 
fraction of stoichiometric fuel-air ratio and inlet-air temperature. 

Exact differences in temperature rise for equal increments of the log- 
arithm of combustion pressure are presented in figure 2. The nimiber of 
temperat\jxe-rise differences to be added depends on the difference of 
the pressure level from 1 atmosphere, as will be shown later in examples 
illustrating the use of the charts. Temperature rise is very nearly 
linear with the logarithm of combustion pressure. Consequently, a 
straight-line interpolation using the logarithm of the particular 


J 
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pressure gives a close approximation to the difference in temperature 
rise for a pressure within each increment . This relation was used to 
establish lines of intermediate pressure levels on each chart of figure 

2, from which the appropriate ten 5 >erature-rise correction factor may be 
easily obtained. More exact interpolations may be achieved^ of course, 
by direct plots of the temperature -rise difference as a function of the 
logarithm of combustion pressure. 

Correction-factor charts have also been prepared to assist in ob- 
taining the ideal quantity of fuel required for a specified temperature 
rise at any combustion pressure. These charts are presented in figure 

3. Additive correction factors are obtained from figure 3 as a function 
of the specified temperat-ure rise, the inlet-air temperature, and the 
combustion pressure. These additive correction factors axe derived in 

a manner similar to that for the correction factors of figure 2. The 
quantity of fuel required for a specified temperature rise at any com- 
bustion pressure is obtained from table I after applying the correction 
factors of figure 3 to the specified temperatijxe rise. The number of 
correction factors to be applied to the specified temperature rise is 
again dependent on the difference between the pressure level and 1 
atmosphere . 


The combustion charts presented herein may be used directly for an 
adiabatic combustion process and for the assigned value of fuel enthalpy. 
The charts may also be used for a nonadiabatic combustion process, such 
as a loss of air or power extraction, and for variations in the heat con- 
tent of the fuel. A general system is presented in figure 4, which shows 
enthalpies for a nonadiabatic combustion process with a loss of air in 
the system and with a variation in heat content of the fuel from the as- 
signed fuel enthalpy. The heat balance is 


USE OF CHARTS 



( 10 ) 


and the mass balance of the system is 


“a,l ' “a,i + “f,2 = ”^g,3 


( 11 ) 


Since, by definition. 



( 12 ) 


and 


i = 


m 

a, 1 



- m 
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then^ combining equations (lO), (n)^ and (l2) and using the assigned 
fuel enthalpy yield 




(hj) l + sf'ChJ) 

a.y IJ 




+ 


Sf ' 




(13) 


Now^ by using an adjusted inlet-air temperature to accomodate the 

change in energy from an adiabatic process with assigned conditions^ the 
adjusted inlet -air enthalpy is 


(h?) = K) - i 

a,x a^l 





Substituting eqxiation (l4) into equation (l3) yields the generalized 
(or adiabatic) heat -balance eqmtion 

(hj) + Sf’(h5) =(1+Sf')(h5) (15) 

ql f^r 

The generalized heat-balance equation which is similar to equation (l) 
is directly applicable to the combustion charts. 

An adjustment of inlet-air temperature is necessary to satisfy the 

difference between the generalized inlet-air enthalpy (h^) and the 

a^x 

actual inlet -air enthalpy (h^) . This difference in air enthalpy in- 

a^ 1 

volves only a change in sensible enthalpy; consequently^ any available 
sensible -enthalpy table for air may be used to obtain the corresponding 
adjustment of inlet-air temperatirre . For convenience^ a chart of sen- 
sible air enthalpy as a function of temperatiire is presented in table II, 
which was calculated \ising the same air composition and molar enthalpy 
of each constituent as was used for the combustion charts. The change 
in enthalpy resulting from the loss of air in a general system (such as 
fig. 4) may be used directly in equation (l4). An appropriate term may 
also be included to acco\mt for any other change in energy which may re- 
siat in a nonadiabatic process, such as energy extracted from the system 
for auxiliary equipment. 


A variation in fuel enthalpy from the assigned value may be the re- 
sult of a change in either the lower heating value of the fuel at con- 
stant pressure or in the fuel-inlet temperature. The change in enthalpy 
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resulting from a change in the lower heating value of the fuel at con- 
stant pressiire is sittg)ly Sf (-18,700 - h^). A change in enthalpy re- 
resulting from a variation in fuel-inlet temperat\rre from the assigned 
value of 540° R may he obtained from a consideration of the specific 
heat at constant pressiire of the liquid fuel. A typical variation of 
specific heat with fuel temperatur-e was obtained from reference 5 for a 
JP-4 hydrocarbon fuel. The change in fuel enthalpy from the assigned 
value at 540° R was calculated by using 

(c°) = 0.502 + 0.060525(T„ - 540) 

^ f, liquid ^ 

For convenience, a chart of the change in fuel enthalpy of a stoichio- 
metric mixt\ire on a unit-mass-of-air basis is presented in table III as 
a function of the fuel-inlet temperature. The product of a chart value 
and the fraction of stoichiometric fuel-air ratio yields the appropriate 
change in air enthalpy for a variation in fuel -inlet temperatur-e 
(eq. (14)). 

The use of the combustion charts is illustrated by calculations 
for a turbojet engine with an afterburner for which the following con- 
ditions are employed: engine-inlet temperature, 520° Rj 4-percent loss 

in air flow by compressor interstage air bleed occurring at a tempera- 
ture of 624° R; combustor-inlet temperature, 1000° R, engine fuel-air 
ratio, 25 percent of stoichiometric; fuel-inlet temperatixre, 540° R; 
lower heating value of fuel at constant pressure of -19,135 Btu per 
pound at 540° R; turbine -outlet temperatirre, 1675° R; afterburner fuel- 
air ratio, 55 percent of stoichiometric; afterburner combustion pressure, 
400 poimds per square foot; and afterburner combustion temperature, 

3500° R. 


Example 1 - Determination of Ideal Turbine -Outlet Temperature 


Generalizing the heat balance from the engine inlet to the turbine 
outlet indicates that an adjustment in the inlet -air temperature is nec- 
essary before using table I. From equation (l4) the adjusted inlet-air 
enthalpy is 


(AhJ) = (Ah^) - i (AhJ) _ - (AnJ) 1 + SfT-h^ - 18 , 70 ol 


From table II 


(AhJ) _ - (Ah^) = 53.7 - 28.8 = 24.9 Btu/lb 

^ a ^ 1 


a, 1 
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and 


w 

-4 


(Ah^) 

a^x 


28.8 - 0.04(24.9) + 0.25 x 0.067626(19,135 - 18,700) 
35.2 Btu/lb 


or, from (Ah2) 

^ a,x 


and table II, 


T 


X 


547° R 


Then, from T^, S, and table I, 


AT = 1195° R 


The ideal turbine-outlet temperature is 1195° + 547° = 1742° R. No cor- 
rection is necessary for combustion pressixre at this low combustion tem- 
peratiare (lean fuel-air ratio). 


Example 2 - Determination of Ideal Engine Fuel-Air Ratio 

This example is the inverse of example 1, and an iteration process 
is necessary because of the change in fuel enthalpy from the assigned 
value . 


An approximate adjusted inlet-air temperature may be obtained by^ 
using an estimated ideal engine fuel-air ratio. The estimated fuel-air 
ratio is obtained from a temperature rise based on the adjusted inlet 
temperature and the ideal of example 1. The approximate AT is 

1675° - 547° = 1128° R; the ideal AT is 1195° R. An ideal fuel-air 
ratio estimated from a ratio of these temperature rises and the actual 

fuel-air ratio is 0.25 x = 0.236 fraction of stoichiometric fuel- 

air ratio. An approximate adjusted inlet -air enthalpy is 


(Ah°) = 28.8 - 0.04(24.9) + 0.236 x 0.067626(19.135 - 18,700) 

^ a,x 


=34.7 Btu/lb 


or, from (AhS) and table II, 
a,x 

T^ = 545° R 

A new approximation of specified AT is 1675° - 545° = 1130° R. _ 

using T^ = 545° R, = 1130° R, and table I, the ideal fuel-air ratio 


12 


KACA RM E55G27a 


is foimd. to be 0.2348 fraction of stoichiometric fuel-air ratio. A 
reiteration process using this fuel-air ratio gives the same adjusted 
inlet-air temperaturej therefore^ no further iterations are necessary. 


Example 3 - Determination of Engine Combustion Temperature 

If it is assumed that the combustion of ideal engine fuel occurs 
only in the engine combustor, then the ideal fuel-air ratio may be spec- 
ified by either the combustor temperature rise or the engine temperature 
rise. Consequently, the combustor temperature rise may be calculated 
from the ideal fuel flow determined in example 2 and the combustor-inlet 
temperature by applying a heat balance to the engine combustor. Gener- 
9-lizing the heat balance from the combustor inlet to exit indicates an 
adjustment of combustor-inlet temperature is necessary before using table 
I. This heat balance indicates an adiabatic process with an adjustment 
for variation of fuel enthalpy of the ideal fuel-air ratio. Furthermore, 
the combustor air flow is equal to the air flow used to specify the ideal 
fuel-air ratio of example 2; so no adjustment of fuel-air ratio is neces- 
sary. From the combustor -inlet temperature, table II, and the ideal 
fuel-air ratio, 

(Z^) = 145.5 + 0.2348 x 0.067626(19,135 - 18,700) = 152.4 Btu/lb 

a^x 


or 


= 1027° R 

Then, from T^^, ideal S, and table I, 

= 1058° R 

The engine combustion temperature is 1058° + 1027° = 2085° R. 


Example 4 - Determination of Ideal Afterburner Combustion Temperature 

Generalizing the heat balance from the engine inlet to the after- 
burner outlet indicates that an adjustment in the engine-inlet tempera- 
ture is to be made which differs from example 1 because of the addition- 
al fuel supplied to the afterburner j therefore^ 

(z^) = 35.2 + 0.55 X 0.067626(19,135 - 18,700) = 51.4 Btu/lb 

a,x 


T^ = 614° R 


or 


3774 


3774 






NA.CA RM E55G27a 


13 


The total fuel-air ratio supplied to the system is 0.25 + 0.55 = 0.80 
fraction of the stoichiometric fuel-air ratio. Then, from T , total 
S, and table I, ^ 


AT = 3119° R 

As afterburner combustion occurs at a pressiore of 400 pounds per sqmre 
foot, correction factors must be applied to the temperatvire rise ob- 
tained from table I. From figure 2(a), total S, T^, and P, 

SAT = -7° R 

From figure 2(b), total S, T^^, and P = l/4 atmosphere, 

5AP = -24° R 

The ideal afterburner combustion temperature is 3119° - 7° - 24° + 614° = 
3702° R. 


Example 5 - Determination of Ideal Afterburner Fuel -Air Ratio 

This example is the inverse of example 4; and, as in example 2, an 
iteration process is necessary. The specified afterburner temperature 
rise is 3500° - 1675° = 1825° R. From example 4, the ideal afterburner 
temperature rise is 3702° - 1675° = 2027° R. An ideal afterburner fuel- 
air ratio estimated from a ratio of these teniperatvire rises and the ac- 

1825 

tual afterburner fuel-air ratio is 0.55 ‘i02Tl ~ fraction of 

stoichiometric fuel-air ratio. An approximate adjusted inlet-air en- 
thalpy from an estimate of the total ideal fuel-air ratio is 


(AhJ) = 28.8 - 0.04(24.9) + (0.2348 + 0.495)0. 067626(19, 135 - 18,700) 
=49,3 Btu/lb 


a,x 


or, from (AhS) and table II, 

a,x 


T^ = 605^ R 


An approximation of total-temperature rise is 3500° - 605° = 2895° R. By 
using T^ = 605° R, AT = 2895° R, P = 400 pounds per squeire foot, and 
figure 3, the following correction factors are obtained: 


5AT = 3° R (from fig. 3(a)) 
5AT = 9° R (from fig. 3(b)) 
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The adjusted temperature rise hecomes 2895° + 3° + 9° = 2907° R. From 
table I, = 605° R, and ^ = 2907° R^ the ideal fuel-air ratio is 
found to be 0.7247 fraction of stoichiometric fuel-air ratio. A re- 
iteration process using this fuel-air ratio gives the same adjusted 
inlet-air temperature; therefore, no further iterations are necessary. 
The ideal afterburner fuel-air ratio is then 0.7247 - 0.2348 = 0.4899 
fraction of stoichiometric fuel-air ratio. 


Lewis Flight Propulsion Laboratory 

NationaJL Advisory Committee for Aeronautics 
Cleveland, Ohio, July 28, 1955 


REFEEIENCES 

1. Tiimer, L. Richard, and Bogart, Donald: Constant -Pres sure Combustion 

Charts Including Effects of Diluent Addition. MCA Rep. 937, 1949. 
(Supersedes MCA TN's 1086 and 1655.) 

2. Hall, Newman A.: Fuel -Air Ratios for Constant -Pres sure Combustion. 

SAE Jour., vol. 54, no. 12, Dec. 1946, pp. 32-36. 

3 . Mulready, Richard C . : The Ideal Temperature Rise Due to the Constant 

Pressure Combustion of Hydrocarbon Fuels. M.I.T. Meteor Rep. 

UAC-9, Res. Dept., United Aircraft Corp., July 1947. (Bur. Ord. 
Contract NOrd 9845 . ) 

4. H\aff, Vearl N., Cordon, Sanford, and Morrell, Virginia E.: General 

Method and Thermodynamic Tables for Computation of Equilibrium 
Composition and Temperature of Chemical Reactions. MCA Rep. 1037, 
1951. (Supersedes MCA TN's 2113 and 2161.) 

5. Maxwell, J. B.: Data Book on Ifydrocarbons . D. Van Nostrand Co., 

Inc . , 1950 . 


3774 


TABLE I. - IDEAL COMBUSTION -TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

stolchlo- 














metric fuel- 





Inlet- 

■air temperature, ° 

R 






air ratio. 














S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1 1200 

1300 

1400 

1500 

1600 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 ^ 

0 

0 

0 

0 

.0 0 1 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

.0 0 2 

1 1 

1 1 

1 1 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

9 

9 

9 

.0 0 3 

1 6 

1 6 

1 6 

16 

1 5 

15 

1 5 

1 5 

1 4 

1 4 

1 4 

1 4 

1 3 

.004 

2 1 

2 1 

2 1 

2 1 

2 1 

2 0 

2 0 

20 

1 9 

1 9 

1 9 

1 8 

1 8 

.00 5 

2 7 

2 7 

2 6 

26 

26 

2 5 

2 5 

2 4 

2 4 

2 4 

2 3 

2 3 

2 2 

.0 0 6 

3 2 

32 

3 2 

3 1 

3 1 

3 0 

3 0 

29 

2 9 

2 8 

2 8 

2 8 

2 7 

.007 

3 7 

3 7 

3 7 

36 

3 6 

3 5 

3 5 

3 4 

3 4 

3 3 

3 3 

3 2 

3 1 

.0 0 R 

4 3 

4 2 

4 2 

4 2 

4 1 

4 0 

4 0 

3 9 

3 9 

3 8 

37 

37 

3 6 

.0 0 9 

4 8 

4 8 

4 7 

4 7 

4 6 

4 5 

4 5 

4 4 

4 3 

4 3 

4 2 

4 1 

4 0 

.0 10 

5 3 

5 3 

5 3 

5 2 

5 1 

5 0 

5 0 

4 9 

4 8 

4 7 

4 7 

4 6 

4 4 

.0 11 

5 9 

5 8 

5 8 

57 

5 6 

5 5 

5 5 

5 4 

5 3 

5 2 

5 1 

5 1 

4 9 

•0 12 

6 4 

6 4 

6 3 

62 

6 1 

6 0 

6 0 

59 

5 8 

5 7 

5 6 

5 5 

5 3 

.0 13 

6 9 

6 9 

6 8 

67 

6 6 

6 5 

6 4 

6 3 

6 2 

6 2 

6 1 

60 

58 

.014 

7 5 

7 4 

7 3 

73 

72 

71 

6 9 

6 8 

6 7 

6 6 

6 5 

64 

6 2 

.0 15 

R 0 

7 9 

7 Q 

7 8 

7 7 

76 

7 4 

7 3 

7 2 

7 1 

7 0 

69 

6 7 

.0 16 

R 5 

85 

8 4 

8 3 

8 2 

8 1 

7 9 

7 8 

7 7 

7 6 

7 4 

7 3 

7 1 

.0 17 

91 

9 n 

8 9 

8 8 

87 

8 6 

8 4 

8 3 

B 2 

8 0 

7 9 

7 8 

7 5 

.0 18 

9 6 

9 5 

9 4 

9 3 

9 2 

90 

8 9 

8 8 

8 6 

8 5 

8 4 

8 2 

8 0 

.0 19 

10 1 

10 0 

100 

9 8 

97 

95 

9 4 

9 3 

9 1 

9 0 

8 8 

8 7 

8 4 

.0 2 0 

10 6 

10 6 

10 5 

103 

10 2 

10 0 

9 9 

9 7 

9 6 

9 4 

9 3 

9 2 

8 9 

.0 2 1 

112 

111 

110 

109 

107 

10 5 

10 4 

10 2 

10 1 

9 9 

9 8 

9 6 

9 3 

.0 2 2 

117 

116 

115 

114 

112 

110 

10 9 

10 7 

10 5 

10 4 

10 2 

10 1 

9 8 

.0 2 3 

12 2 

121 

12 0 

119 

117 

115 

114 

112 

110 

10 8 

107 

105 

10 2 

.0 2 4 

12 8 

12 7 

12 5 

12 4 

12 2 

12 0 

1 1 o 

117 

115 

113 

111 

110 

106 

.0 2 5 

13 3 

132 

13 1 

1 29 

12 7 

12 5 

12 3 

12 1 

12 0 

118 

116 

114 

1 1 1 

.0 2 6 

13 8 

137 

13 6 

13 4 

13 2 

13 0 

12 8 

12 6 

12 4 

12 2 

12 1 

119 

1 1 .5 

.0 2 7 

14 3 

14 2 

14 1 

13 9 

13 7 

13 5 

13 3 

13 1 

12 9 

12 7 

12 5 

12 3 

12 0 

.0 2R 

14 9 

14 8 

14 6 

14 4 

14 2 

14 0 

13 8 

13 6 

13 4 

13 2 

13 0 

12 8 

12 4 

.0 2 0 

15 4 

15 3 

15 1 

14 9 

14 7 

14 5 

14 3 

14 1 

13 8 

13 6 

13 4 

13 2 

1 2 R 

.0 3 0 

15 9 

15 8 

15 6 

15 4 

15 2 

15 0 

1 4 R 

14 5 

14 3 

14 1 

139 

13 7 

13 3 

.0 31 

16 4 

16 3 

16 2 

16 0 

157 

15 5 

15 3 

15 0 

14 8 

14 6 

14 4 

14 1 

13 7 

.0 3 2 

17 0 

16 8 

16 7 

165 

16 2 

16 0 

15 8 

15 5 

15 3 

15 0 

14 8 

14 6 

142 

.0 3 3 

17 5 

17 3 

17 2 

17 0 

16 7 

165 

16 2 

16 0 

15 7 

15 5 

15 3 

15 0 

14 6 

.0 3 4 

18 0 

17 9 

17 7 

175 

17 2 

170 

16 7 

16 5 

16 2 

16 0 

157 

155 

151 

.0 3 5 

18 5 

18 4 

18 2 

18 0 

17 7 

17 5 

17 2 

16 9 

16 7 

16 4 

16 2 

159 

1 5 5 

.0 3 6 

19 0 

18 9 

18 7 

18 5 

182 

18 0 

17 7 

17 4 

17 1 

16 9 

166 

16 4 

15 9 

.0 3 7 

19 6 

19 4 

19 2 

19 0 

187 

18 5 

18 2 

17 9 

17 6 

17 3 

17 1 

16 8 

16 4 

.0 3 8 

2 0 1 

19 9 

19 7 

195 

192 

18 9 

1 fl 7 

18 4 

18 1 

17 8 

17 5 

17 3 

16 8 

.0 3 9 

2 0 6 

20 5 

2 0 3 

2 00 

197 

19 4 

19 1 

18 8 

18 6 

18 3 

18 0 

177 

173 

-.0 4 0 

211 

210 

2 08 

2 05 

20 2 

19 9 

19 6 

19 3 

19 0 

18 7 

18 5 

18 2 

17 7 

.0 4 1 

2 16 

2 15 

2 13 

2 10 

207 

20 4 

2 0 1 

19 8 

19 5 

19 2 

18 9 

18 6 

18 1 

.0 4 2 

2 2 2 

22 0 

2 18 

2 15 

212 

209 

2 0 6 

2 0 3 

2 0 0 

19 7 

19 4 

19 1 

18 6 

.0 4 3 

2 2 7 

2 2 5 

22 3 

2 20 

2 17 

214 

2 11 

2 0 7 

2 0 4 

2 0 1 

19 8 

195 

19 0 

.0 4 4 

2 3 2 

2 3 0 

2 2 8 

2 25 

22 2 

2 19 

2 16 

2 12 

2 0 9 

2 0 6 

2 0 3 

2 00 

19 5 

.0 4 5 

2 3 7 

2 35 

2 3 3 

2 3 0 

227 

2 2 4 

2 2 0 

2 17 

2 14 

2 10 

207 

2 0 4 

1 9 9 

h0 4 6 

2 4 2 

2 4 1 

2 3 8 

2 35 

2 3 2 

22 9 

2 2 5 

2 2 2 

2 18 

2 15 

2 12 

2 09 

2 0 3 

.0 4 7 

2 4 8 

2 4 6 

2 4 3 

2 4 0 

2 3 7 

2 3 3 

2 3 0 

2 26 

2 2 3 

2 2 0 

2 16 

2 13 

2 0 R 

.0 4 8 

2 5 3 

251 

2 4 8 

2 4 5 

24 2 

2 3 R 

2 3 5 

2 3 1 

2 2 8 

2 2 4 

2 2 1 

2 18 

2 12 

.0 4 9 

2 5 8 

25 6 

2 5 3 

2 5 0 

2 4 7 

2 4 3 

2 4 0 

2 3 6 

2 3 2 

• 2 2 9 

2 2 5 

2 2 2 

2 17 

.0 50 

2 6 3 

261 

2 5 9 

2 55 

2 5 2 

2 4 R 

2 4 4 

2 4 1 

2 3 7 

2 3 3 

2 3 0 

2 2 7 

2 2 1 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

stolchlo- 














metric fuel- 





Inlet 

-air temperature, ^ 






air ratio, 














S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.0 51 

2 6 8 

26 6 

2 6 4 

2 6 0 

25 7 

25 3 

2 4 9 

2 4 5 

2 4 2 

2 3 8 

2 3 4 

2 3 1 

2 2 5 

.0 5 2 

2 7 3 

271 

2 6 9 

2 65 

2 6 2 

25 8 

2 5 4 

2 5 0 

2 4 6 

2 4 2 

2 3 9 

2 3 5 

2 3 0 

.0 5 3 

2 7 9 

27 6 

2 7 4 

2 7 0 

2 6 7 

263 

2 5 9 

25 5 

2 5 1 

24 7 

24 3 

2 4 0 

2 3 4 

.0 5 4 

2 8 4 

2 8 2 

27 9 

2 7 5 

272 

2 67 

2 6 3 

2 59 

2 5 5 

2 5 2 

2 4 8 

2 4 4 

2 38 

.0 5 5 

2 8 9 

2 8 7 

2 8 4 

2 8 0 

2 76 

272 

2 6 8 

2 6 4 

2 6 0 

2 5 6 

2 5 2 

• 2 49 

2 4 3 

.0 5 6 

2 9 4 

29 2 

2 8 9 

2 85 

2 8 1 

2 77 

2 7 3 

269 

2 6 5 

26 1 

25 7 

2 5 3 

2 4 7 

.0 5 7 

2 9 9 

29 7 

2 9 4 

2 9 0 

2 86 

282 

2 7 8 

2 73 

2 6 9 

26 5 

26 1 

2 5 8 

2 52 

.0 5 8 

3 0 4 

3 02 

2 9 9 

2 9 5 

2 9 1 

287 

2 8 3 

2 7 8 

27 4 

27 0 

26 6 

2 62 

2 5 6 

.0 5 9 

30 9 

307 

3 0 4 

3 00 

2 96 

2 92 

2 8 7 

2 83 

27 9 

27 4 

27 0 

2 67 

2 6 0 

.0 6 0 

3 15 

312 

3 0 9 

3 05 

3 0 1 

2 96 

2 9 2 

2 88 

2 8 3 

27 9 

275 

2 7 1 

2 6 5 

.0 61 

3 2 0 

317 

314 

3 10 

3 06 

301 

2 9 7 

2 9 2 

2 8 8 

28 3 

27 9 

2 75 

2 6 9 

.0 6 2 

3 2 5 

322 

3 19 

3 15 

3 11 

306 

3 0 2 

2 9 7 

2 9 2 

28 8 

2 8 4 

2 80 

2 7 4 

.0 63 

3 3 0 

32 7 

324 

3 2 0 

316 

311 

3 0 6 

3 0 2 

2 9 7 

29 3 

2 8 8 

2 84 

2 78 

.0 64 

3 3 5 

332 

3 2 9 

3 25 

3 2 0 

3 16 

3 11 

3 0 6 

3 0 2 

29 7 

29 3 

2 89 

2 8 2 

.0 6 5 

3 4 0 

3 37 

334 

3 3 0 

32 5 

3 2 1 

316 

3 11 

30 6 

30 2 

29 7 

293 

2 8 7 

.0 6 6 

3 4 5 

3 4 2 

339 

3 35 

3 30 

3 25 

32 0 

3 16 

311 

30 6 

30 2 

297 

291 

.0 6 7 

3 5 0 

3 4 8 

3 4 4 

3 4 0 

3 3 5 

33 0 

32 5 

3 2 0 

315 

311 

30 6 

3 02 

2 9 5 

.0 6 8 

3 5 5 

35 3 

3 4 9 

3 4 5 

3 4 0 

335 

3 3 0 

3 2 5 

3 2 0 

315 

311 

3 06 

3 0 0 

.0 6 9 

3 6 1 

35 8 

3 5 4 

3 4 9 

3 4 5 

34 0 

3 3 5 

3 29 

3 2 5 

3 2 0 

315 

3 11 

3 0 4 

.0 7 0 

3 6 6 

36 3 

3 5 9 

3 5 4 

3 5 0 

34 4 

3 39 

334 

3 2 9 

3 2 4 

3 2 0 

3 15 

3 0 9 

.0 71 

371 

36 8 

3 64 

3 59 

3 54 

3 4 9 

3 4 4 

3 39 

3 3 4 

329 

32 4 

3 19 

3 13 

.0 7 2 

3 7 6 

373 

3 6 9 

3 6 4 

3 5 9 

3 5 4 

3 4 9 

3 4 3 

3 3 8 

33 3 

32 8 

3 24 

317 

.0 7 3 

3 8 1 

37 8- 

37 4 

3 6 9 

3 6 4 

3 5 9 

3 5 3 

3 4 8 

3 4 3 

33 8 

33 3 

3 28 

322 

.0 7 4 

3 8 6 

38 3 

37 9 

37 4 

3 6 9 

3 6 4 

3 5 8 

3 5 3 

3 4 7 

34 2 

3 3 7 

3 3 3 

3 2 6 

.0 7 5 

3 9 1 

3 8 8 

3 8 4 

3 7 9 

3 7 4 

3 6 8 

3 6 3 

3 57 

352 

34 7 

34 2 

3 37 

3 3 0 

.0 7 6 

3 9 6 

39 3 

3 8 9 

3 8 4 

3 7 9 

3 73 

3 6 8 

362 

3 5 6 

3 5 1 

3 4 6 

3 4 1 

3 3 5 

.0 7 7 

4 0 1 

39 8 

39 4 

3 8 9 

3 83 

3 7 8 

3 7 2 

367 

3 6 1 

35 6 

35 1 

3 4 6 

3 3 9 

.0 7 8 

4 0 6 

4 03 

3 9 9 

3 9 4 

3 8 8 

3 8 3 

37 7 

3 71 

3 6 6 

36 0 

35 5 

3 50 

3 4 4 

.0 7 9 

411 

4 0 8 

4 0 4 

3 9 8 

3 93 

3 8 7 

^ 38 2 

3 76 

3 7 0 

36 5 

359 

3 54 

3 4 8 

.0 8 0 

4 16 

4 13 

4 0 9 

4 03 

3 98 

3 9 2 

^38 6 

3 8 0 

375 

36 9 

36 4 

3 59 

3 5 2 

.0 8 1 

421 

4 18 

4 13 

4 08 

403 

3 97 

39 1 

38 5 

3 7 9 

37 4 

36 8 

3 6 3 

3 5 7 

.0 8 2 

42 6 

4 2 3 

4 18 

4 13 

407 

4 0 1 

39 6 

39 0 

3 8 4 

37 8 

37 3 

3 67 

3 6 1 

.0 8 3 

4 3 1 

4 2 8 

4 2 3 

4 18 

412 

406 

4 0 0 

3 9 4 

3 8 8 

38 3 

377 

3 72 

3 6 5 

.0 8 4 

4 3 6 

4 33 

4 2 8 

4 23 

417 

411 

4 0 5 

399 

3 9 3 

38 7 

38 1 

3 76 

3 7 0 

.0 8 5 

4 4 2 

4 3 8 

4 3 3 

4 28 

42 2 

4 16 

4 10 

4 0 3 

3 9 7 

39 1 

38 6 

3 81 

3 7 4 

.0 8 6 

4 4 7 

443 

4 3 8 

4 32 

42 7 

4 2 0 

4 14 

4 08 

4 0 2 

39 6 

39 0 

3 8 5 

3 78 

.0 8 7 

4 5 2 

4 4 8 

4 4 3 

4 37 

431 

4 25 

4 19 

4 12 

4 0 6 

4 0 0 

39 5 

3 89 

3 8 3 

.0 8 8 

4 5 7 

4 5 3 

4 4 8- 

4 4 2 

4 36 

4 3 0 

4 2 3 

4 17 

4 11 

4 0 5 

39 9 

3 94 

3 8 7 

.0 8 9 

4 6 2 

4 5 8 

4 5 3 

4 47 

4 4 1 

4 34 

4 2 8 

4 2 2 

415 

4 0 9 

40 3 

3 9 8 

3 92 

.0 9 0 

4 6 7 

4 6 3 

4 5 8 

4 52 

446 

4 3 9 

4 3 3 

4 26 

4 2 0 

414 

40 8 

4 02 

396 

.0 91 

4 7 2 

467 

4 6 3 

4 57 

4 5 0 

4 4 4 

4 37 

4 3 1 

4 2 4 

4 18 

4 12 

4 0 7 

4 0 0 

.0 9 2 

4 7 7 

4 7 2 

4 6 7 

4 6 1 

4 5 5 

4 4 9 

4 4 2 

4 3 5 

4 2 9 

4 2 3 

4 17 

4 11 

4 0 5 

.0 93 

4 8 2 

4 7 7 

4 7 2 

4 66 

4 6 0 

4 5 3 

4 4 7 

4 4 0 

4 3 3 

4 2 7 

42 1 

4 15 

4 0 9 

.0 94 

4 8 7 

4 8 2 

47 7 

4 71 

46 5. 

4 5 8 

4 5 1 

4 4 4 

4 3 8 

4 3 1 

42 5 

4 19 

4 13 

.0 95 

4 9 2 

4 8 7 

4 8 2 

4 7 6 

46 9 

4 6 3 

4 5 6 

4 4 9 

4 4 2 

4 3 6 

4 3 0 

4 24 

4 18 

.0 96 

4 9 7 

4 9 2 

4 8 7 

4 8 1 

4 7 4 

467 

4 6 0 

4 5 3 

4 4 7 

4 4 0 

4 3 4 

4 2 8 

4 2 2 

.0 97 

5 0 2 

4 9 7 

4 92 

4 8 6 

47 9 

4 72 

4 6 5 

4 58 

4 5 1 

4 4 5 

43 8 

4 32 

4 2 6 

.0 98 

5 0 7 

5 0 2 

4 9 7 

4 9 0 

4 84 

4 77 

4 7 0 

4 6 3 

4 5 6 

4 4 9 

4 4 3 

4 37 

4 3 1 

.0 99 

512 

5 07 

502 

.4 9 5 

4 8 8 

4 8 1 

4 7 4 

4 6 7 

4 6 0 

4 5 4 

4 4 7 

4 4 1 

4 3 5 

.100 

517 

512 

506 

5 0 0 

4 93 

4 86 

4 7 9 

4 72 

4 6 5 

4 5 8 

45 1 

4 4 5 

4 3 9 


S = 0 to 0.100 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OP 1 ATMOSPHERE H 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

stolchlo- 














metric fuel- 





Inlet-air temperature , 






air ratio, 
S 

400 

500 

600 

700 

„B00 

900 

1000 

1100 

1200 

1300 

1400 

. 1500 

1600 

0.1 0 1 

5 2 1 

5 17 

5 11 

5 05 

4 98 

4 91 

4 8 3 

4 7 6 

4 6 9 

4 6 2 

4 5 6 

4 50 

4 4 4 

J. 0 2 

5 2 6 

5 22 

5 16 

5 09 

5 0 2 

4 95 

4 8 8 

4 8 1 

4 7 3 

4 6 7 

4 6 0 

4 5 4 

4 4 8 

JL 0 3 

5 3 1 

5 27 

521 

5 14 

5 07 

5 0 0 

4 9 2 

4 8 5 

4 7 8 

4 7 1 

4 6 4 

4 5 8 

4 5 2 

J. 0 4 

5 3 6 

5 31 

52 6 

5 19 

5 12 

5 0 4 

4 9 7 

4 9 0 

4 8 2 

4 7 5 

4 6 9 

4 62 

4 5 6 

J. 0 5 

5 4 1 

5 36 

5 30 

5 2 4 

5 16 

5 09 

5 0 1 

4 9 4 

4 8 7 

4 8 0 

47 3 

4 67 

4 6 0 

a 0 6 

5 4 6 

5 4 1 

5 3 5 

5 28 

5 2 1 

5 14 

5 0 6 

4 9 8 

4 9-1 

4 8 4 

4 7 7 

4 7 1 

4 6 5 

J.07 

5 5 1 

5 4 6 

5 4 0 

5 3 3 

5 2 6 

5 18 

5 11 

5 0 3 

4 9 6 

4 8 8 

4 8 2 

4 75 

4 6 9 

J.0 8 

5 5 6 

5 5 1 

5 4 5 

5 3 8 

5 3 0 

5 2 3 

5 15 

507 

5 0 0 

4 9 3 

4 86 

4 79 

4 7 3 

.10 9 

5 6 1 

5 5 6 

5 5 0 

5 4 2 

5 3 5 

5 27 

5 2 0 

5 12 

5 0 4 

4 9 7 

49 0 

4 84 

4 7 7 

.110 

5 6 6 

561 

554 

5 4 7 

5 4 0 

532 

5 2 4 

5 16 

5 0 9 

5 0 1 

4 9 4 

4 8 8 

4 8 1 

.1 1 1 

57 1 

5 6 6 

559 

5 52 

5 4 4 

5 3 6 

5 2 9 

521 

513 

5 0 6 

4 9 9 

4 9 2 

4 8 6 

.112 

5 7 6 

5 7 0 

5 6 4 

5 57 

5 4 9 

54 1 

5 3 3 

5 2 5 

518 

5 10 

50 3 

4 96 

4 9 0 

.113 

5 8 1 

575 

56 9 

5 6 1 

5 5 4 

5 4 6 

5 3 8 

5 3 0 

52 2 

5 14 

5 07 

5 00 

4 9 4 

1 4 

5 8 6 

5 8 0 

574 

5 66 

5 5 8 

5 5 0 

5 4 2 

5 3 4 

52 6 

5 19 

5 12 

5 05 

4 9 8 

.115 

591 

5 8 5 

578 

57 1 

5 6 3 

555 

5 4 7 

5 3 9 

53 1 

5 2 3 

5 16 

5 09 

5 0 2 

.116 

5 9 6 

5 9 0 

5 8 3 

5 75 

5 6 8 

55 9 

5 5 1 

5 4 3 

53 5 

5 2 7 

5 2 0 

5 13 

5 0 6 

J.17 

6 0 1 

5 95 

5 88 

5 8 0 

5 7 2 

5 6 4 

5 5 6 

5 4 7 

53 9 

5 3 2 

52 4 

5 17 

5 11 

.118 

6 0 5 

5 9 9 

5 9 3 

5 8 5 

5 7 7 

56 8 

5 6 0 

55 2 

5 4 4 

5 3 6 

529 

5 2 2 

5 15 

.119 

6 10 

6 0 4 

59 7 

5 9 0 

5 81 

5 7 3 

5 6 5 

556 

5 4 8 

5 4 0 

533 

5 26 

5 19 

.12 0 

615 

6 0 9 

6 02 

5 9 4 

5 86 

5 7 8 

5 6 9 

56 1 

55 3 

5 4 5 

537 

5 30 

5 2 3 

.121 

6 2 0 

6 14 

6 0 7 

5 9 9 

5 91 

5 8 2 

5 7 4 

56 5 

5 5 7 

5 4 9 

5 4 1 

5 34 

5 2 7 

.12 2 

6 2 5 

6 19 

6 12 

6 0 4 

5 95 

5 8 7 

5 7 8 

57 0 

5 6 1 

5 5 3 

5 4 6 

5 3 8 

5 3 1 

123 

6 3 0 

62 4 

6 16 

6 08 

6 0 0 

5 91 

5 8 3 

57 4 

5 6 6 

5 5 8 

5 5 0 

5 4 3 

5 3 6 

.12 4 

6 3 5 

6 2 8 

6 2 1 

6 13 

6 0 4 

5 9 6 

5 8 7 

578 

57 0 

5 6 2 

5 5 4 

5 4 7 

5 4 0 

.12 5 

6 4 0 

6 3 3 

6 2 6 

6 18 

^0 9. 

6 0 0 

59 1 

58 3 

57 4 

5 6 6 

5 5 8 

5 5 1 

544 

.12 6 

64 5 

6 38 

6 3 1 

6 22 

6 14 

6 05 

59 6 

5 8 7 

5 7 9 

5 7 1 

56 3 

5 55 

5 4 8 

.12 7 

6 4 9 

6 43 

6 3 5 

6 27 

6 18 

6 09 

6 0 0 

59 2 

58 3 

575 

56 7 

5 59 

5 5 2 

.12 8 

6 5 4 

6 4 8 

6 4 0 

6 3 2 

62 3 

6 14 

6 0 5 

59 6 

5 8 7 

579 

57 1 

5 64 

5 56 

.12 9 

6 5 9 

652 

6 4 5 

6 3 6 

62 7 

6 18 

6 0 9 

6 0 0 

5 9 2 

5 8 3 

575 

5 6 8 

5 6 0 

.13 0 

6 6 4 

6 5 7 

6 4 9 

6 4 1 

6 32 

6 2 3 

6 14 

60 5 

5 9 6 

5 8 8 

58 0 

5 7 2 

5 6 5 

.1 31 

6 6 9 

6 6 2 

6 5 4 

6 4 5 

6 37 

6 27 

6 18 

60 9 

60 0 

5 9 2 

5 8 4 

5 76 

5 6 9 

.13 2 

6 7 4 

6 67 

6 5 9 

6 5 0 

6 4 1 

6 32 

6 2 3 

6 14 

60 5 

5 9 6 

5 8 8 

5 80 

573 

.13 3 

6 7 9 

671 

6 6 4 

6 5 5 

6 4 6 

6 3 6 

6 2 7 

6 18 

60 9 

60 1 

59 2 

5 85 

5 7 7 

.13 4 

6 8 3 

6 7 6 

6 6 8 

6 59 

6 5 0 

64 1 

6 3 2 

6 2 2 

61 3 

6 0 5 

59 7 

5 89 

5 8 1 

.13 5 

6 8 8 

681 

6 7 3 

6 6 4 

6 5 5 

6 4 5 

6 3 6 

6 27 

618 

60 9 

60 1 

5 9 3 

5 8 5 

J.36 

6 9 3 

6 8 6 

6 7 8 

6 6 9 

65 9 

6 5 0 

6 4 0 

6 3 1 

62 2 

6 13 

6 0 5 

5 9 7 

5 8 9 

J.37 

6 9 8 

6 9 0 

6 8 2 

673 

6 6 4 

6 5 4 

6 4 5 

6 3 5 

62 6 

618 

6 0 9 

6 0 1 

594 

J.38 

7 0 3 

69 5 

6 8 7 

6 7 8 

6 6 8 

65 9 

6 4 9 

6 4 0 

63 1 

6 2 2 

6 13 

6 05 

5 9 8 

JL 3 9 

708 

700 

6 92 

6 8 2 

673 

6 63 

65 4 

64 4 

6 3 5 

6 2 6 

6 18 

6 10 

6 02 

J.4 0 

7 12 

705 

6 9 6 

6 8 7 

6 7 8 

6 6 8 

6 5 8 

6 4 9 

63 9 

6 3 0 

6 2 2 

6 14 

6 0 6 

J. 4 1 

717 

70 9 

7 01 

6 9 2 

6 82 

6 7 2. 

6 6 3 

6 5 3 

64 4 

6 3 5 

6 26 

6 18 

6 10 

J-42 

7 2 2 

714 

7 06 

6 96 

6 87 

6 77 

6 6 7 

6 57 

6 4 8 

6 3 9 

6 3 0 

6 2 2 

6 14 

JL43 

7 2 7 

719 

7 10 

7 01 

6 91 

6 8 1 

6 7 1 

66 2 

65 2 

64 3 

6 3 4 

626 

6 18 

4 4 

7 3 2 

72 4 

7 15 

7 05 

6 96 

6 8 6 

6 7 6 

66 6 

65 7 

6 4 7 

6 3 9 

6 30 

6 2 2 

i4 5 

7 3 6 

72 8 

7 2 0 

7 10 

7 0 0 

6 90 

6 8 0 

6 7 0 

6 6 1 

6 5 2 

6 4 3 

6 34 

6 2 6 

.14 6 

7 4 1 

7 33 

7 2 4 

715 

7 0 5 

6 95 

6 8 5 

67 5 

6 6 5 

6 5 6 

6 4 7 

6 39 

6 3 1 

.14 7 

74 6 

7 3 8 

7 2 9 

7 19 

7 0 9 

6 9 9 

6 8 9 

679 

66 9 

66 0 

6 5 1 

6 4 3 

6 35 

.14 8 

7 5 1 

7 A3 

7 3 4 

7 2 4 

7 14 

704 

69 3 

6 8 3 

67 4 

6 6 4 

6 5 5 

6 47 

6 3 9 

.14 9 

7 5 6 

7 4 7 

7 3 8 

7 28 

7 18 

7 0 8 

6 9 8 

6 8 8 

67 8 

66 9 

6 6 0 

6 5 1 

6 4 3 

.15 0 

7 6 0 

752 

7 4 3 

7 3 3 

7 2 3 

712 

7 02 

69 2 

68 2 

67 3 

6 6 4 

6 55 

6 4 7 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 

Ideal combustion-temperature rise, AT, °R 















metric fuel- 





Inlet 

-air temperature, ^ 

^R 






air ratio. 














S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.1 5 1 

7 6 5 

7 5 7 

7 4 8 

7 3 8 

7 2 7 

7 17 

7 0 7 

69 6 

68 7 

67 7 

6 6 8 

6 5 9 

6 5 1 

.15 2 

7 7 0 

761 

7 5 2 

7 4 2 

7 32 

7 2 1 

7 11 

7 01 

6 9 1 

68 1 

67 2 

6 6 3 

6 5 5 

.15 3 

7 7 5 

7 6 6 

7 5 7 

7 4 7 

7 36 

7 2 6 

715 

7 0 5 

6 9 5 

68 6 

67 6 

6 6 8 

6 5 9 

.15 4 

7 7 9 

7 7 1 

7 61 

7 5 1 

7 4 1 

730 

7 2 0 

7 09 

6 9 9 

69 0 

6 8 1 

6 7 2 

6 6 3 

.15 5 

7 8 4 

7 7 5 

7 6 6 

7 56 

7 4 5 

7 3 5 

7 2 4 

7 14 

7 0 4 

69 4 

6 8 5 

6 7 6 

66 7 

.15 6 

7 8 9 

7 8 0 

7 7 1 

7 6 0 

7 5 0 

73 9 

7 2 8 

7 18 

70 8 

69 8 

6 8 9 

6 8 0 

6 7 1 

.15 7 

7 9 4 

7 8 5 

7 7 5 

7 6 5 

7 5 4 

74 3 

7 3 3 

7 2 2 

71 2 

7 0 2 

69 3 

6 8 4 

6 7 6 

.15 8 

7 9 8 

7 8 9 

7 8 0 

7 6 9 

7 5 9 

74 B 

7 3 7 

7 27 

716 

7 0 7 

69 7 

6 8 8 

6 8 0 

.15 9 

8 0 3 

7 9 4 

7 8 5 

7 7 4 

76 3 

752 

7 4 2 

7 3 1 

72 1 

7 11 

7 0 1 

6 9 2 

6 8 4 

.16 0 

8 0 8 

7 9 9 

7 8 9 

7 7 8 

7 6 8 

757 

7 4 6 

7 3 5 

72 5 

7 15 

706 

6 96 

6 8 8 

.16 1 

8 13 

8 03 

7 9 4 

78 3 

7 7 2 

761 

7 5 0 

7 4 0 

72 9 

7 19 

7 10 

7 0 1 

6 9 2 

.16 2 

8 17 

8 0 8 

7 98 

7 8 8 

7 77 

7 6 6 

7 5 5 

7 4 4 

7 3 3 

7 2 3 

7 14 

7 0 5 

6 9 6 

.16 3 

8 2 2 

8 13 

8 0 3 

7 9 2 

7 8 1 

77 0 

7 5 9 

7 4 8 

7 3 8 

7 2 8 

7 18 

7 0 9 

7 0 0 

J. 6 4 

8 2 7 

8 17 

8 0 7 

79 7 

7 86 

774 

7 6 3 

7 52 

7 4 2 

7 3 2 

7 2 2 

7 13 

7 0 4 

JL 6 5 

8 3 2 

8 22 

8 12 

8 01 

7 90 

7 79 

7 6 8 

7 57 

7 4 6 

7 3 6 

7 2 6 

7 17 

7 0 8 

J. 6 6 

8 3 6 

8 2 7 

8 17 

8 06 

7 95 

7 8 3 

7 7 2 

76 1 

7 5 0 

7 4 0 

7 3 0 

7 2 1 

7 12 

.16 7 

8 4 1 

8 31 

8 2 1 

8 10 

7 9 9 

7 8 8 

7 7 6 

7 6 5 

7 5 5 

7 4 4 

7 3 5 

7 2 5 

7 16 

,16 8 

8 4 6 

8 3 6 

8 2 6 

8 15 

8 0 3 

7 9 2 

7 8 1 

7 7 0 

7 5 9 

7 4 9 

7 3 9 

7 2 9 

7 2 0 

.16 9 

8 5 0 

8 4 1 

8 3 0 

8 19 

8 0 8 

79 6 

78 5 

7 74 

7 6 3 

7 5 3 

74 3 

7 3 3 

7 2 4 

.17 0 

8 5 5 

8 45 

8 3 5 

8 2 4 

812 

8 0 1 

78 9 

7 78 

7 6 7 

7 5 7 

74 7 

7 37 

7 2 8 

.17 1 

8 6 0 

8 5 0 

8 39 

8 28 

8 17 

8 05 

7 9 4 

7 8.2 

7 7 2 

7 6 1 

7 5 1 

7 4 2 

7 3 2 

.17 2 

8 6 4 

8 5 5 

8 4 4 

8 3 3 

8 2 1 

8 0 9 

79 8 

7 87 

7 7 6 

7 6 5 

7 5 5 

7 4 6 

7 3 6 

.17 3 

8 6 9 

8 5 9 

8 4 9 

8 3 7 

8 26 

8 1 4 

80 2 

79 1 

78 0 

769 

759 

7 50 

7 4 0 

.17 4 

8 7 4 

8 6 4 

8 5 3 

8 4 2 

8 3 0 

8 18 

80 7 

7 9 5 

78 4 

7 7 4 

76 3 

7 5 4 

7 4 5 

.17 5 

8 7 8 

8 6 8 

8 5 8 

8 4 6 

8 34 

8 2 3 

811 

7 9 9 

7 8 8 

7 7 8 

7 6 8 

7 5 8 

7 4 9 

.17 6 

8 8 3 

87 3 

8 6 2 

8 5 1 

8 3 9 

8 27 

815 

8 0 4 

793 

7 8 2 

772 

7 6 2 

7 5 3 

.17 7 

8 8 8 

8 7 8 

8 6 7 

8 55 

8 4 3 

831 

82 0 

808 

7 9 7 

7 8 6 

77 6 

7 6 6 

7 5 7 

.17 8 

8 9 2 

8 8 2 

8 7 1 

8 6 0 

8 4 8 

8 3 6 

82 4 

8 12 

80 1 

7 9 0 

7 8 0 

7 70 

7 6 1 

.17 9 

8 9 7 

8 8 7 

8 7 6 

8 6 4 

8 5 2 

84 0 

8 2 8 

8 16 

8 0 5 

7 9 4 

7 8 4 

7 7 4 

7 6 5 

.18 0 

9 0 2 

8 9 1 

8 8 0 

8 6 8 

8 5 7 

8 4 4 

8 3 2 

8 2 1 

80 9 

7 9 9 

7 8 8 

7 7 8 

7 6 9 

.18 1 

9 0 6 

8 9 6 

8 8 5 

873 

8 6 1 

84 9 

8 3 7 

8 2 5 

814 

8 0 3 

79 2 

7 8 2 

7 7 3 

.18 2 

911 

9 01 

8 89 

8 7 7 

86 5 

8 5 3 

84 1 

8 29 

818 

807 

79 6 

7 8 6 

7 7 7 

^18 3 

9 16 

9 05 

8 9 4 

8 8 2 

8 7 0 

8 5 7 

8 4 5 

8 3 3 

82 2 

811 

8 0 0 

790 

7 8 1 

.18 4 

9 2 0 

9 10 

8 9 8 

8 8 6 

8 74 

86 2 

8 5 0 

8 3 8 

82 6 

8 15 

8 0 5 

7 9 4 

7 8 5 

.1 8 5 

9 2 5 

9 14 

9 0 3 

8 9 1 

87 9 

8 6 6 

8 5 4 

8 4 2 

83 0 

8 19 

809 

798 

7 8 9 

.18 6 

9 3 0 

9 19 

9 0 7 

8 95 

8 83 

8 7 0 

8 5 8 

8 4 6 

8 3 5 

8 2 3 

8 13 

8 0 3 

7 9 3 

.18 7 

9 3 4 

9 2 3 

9 12 

9 0 0 

8 87 

875 

86 2 

8 5 0 

8 3 9 

8 2 8 

8 17 

8 07 

7 9 7 

.18 8 

9 3 9 

9 2 8 

916 

9 0 4 

8 92 

8 7 9 

8 6 7 

8 5 5 

8 4 3 

8 3 2 

8 2 1 

8 11 

8 0 1 

.18 9 

9 4 4 

9 32 

921 

9 09 

8 96 

8 8 3 

87 1 

8 5 9 

8 4 7 

8 3 6 

8 2 5 

8 15 

8 0 5 

.19 0 

9 4 8 

9 37 

92 5 

9 13 

90 0 

8 8 8 

87 5 

8 6 3 

8 5 1 

8 4 0 

8 29 

8 19 

8 0 9 

.191 

9 5 3 

9 4 2 

9 3 0 

9 17 

90 5 

8 9 2 

88 0 

867 

8 5 5 

8 4 4 

8 3 3 

8 2 3 

8 13 

.19 2 

9 5 7 

9 4 6 

9 3 4 

9 22 

909 

8 9 6 

8 8 4 

8 7 1 

8 6 0 

8 4 8 

8 3 7 

8 2 7 

8 17 

.19 3 

9 6 2 

95 1 

9 39 

9 26 

914 

9 0 1 

88 8 

8 7 6 

8 6 4 

8 5 2 

8 4 1 

8 3 1 

8 2 1 

.19 4 

967 

95 5 

9 4 3 . 

931 

918 

9 05 

89 2 

8 8 0 

8 6 8 

8 5 6 

8 4 5 

8 3 5 

8 2 5 

.19 5 

9 7 1 

9 6 0 

9 4 8 

9 3 5 

922 

9 09 

89 7 

8 8 4 

87 2 

8 6 0 

8 4 9 

8 39 

8 2 9 

.19 6 

9 7 6 

9 6 4 

9 5 2 

9 3 9 

927 

914 

9 0 1 

8 8 8 

87 6 

8 6 5 

8 5 3 

8 4 3 

8 3 3 

.19 7 

9 8 0 

9 6 9 

9 5 7 

9 4 4 

931 

918 

9 0 5 

892 

88 0 

8 69 

858 

8 4 7 

8 3 7 

J. 98 

9 8 5 

9 7 3 

9 61 

9 4 8 

9 3 5 

9 22 

90 9 

89 7 

8 8 4 

8 7 3 

86 2 

8 5 1 

8 4 1 

.19 9 

9 8 9 

9 7 8 

9 6 6 

953 

9 4 0 

9 26 

9 14 

90 1 

8 8 9 

8 7 7 

8 6 6 

8 5 5 

8 4 5 

.2 0 0 

9 9 4 

9 82 

97 0 

9 57 

94 4 

931 

9 18 

90 5 

8 9 3 

8 8 1 

87 0 

8 59 

8 4 9 


S = 0.101 to 0.200 
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TABLE I . - Continued . IDEAL COMBUSTION-TEMPERATURE RISE , AT COMBUSTION PRESSURE OF 1 AIMOSPHERE ) ^0 


Fraction of 

Ideal combustion-temperature rise, AT, °R 















metric fuel- 





Inlet-air temperature. 

°R 






air ratio. 














S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.3 0 1 

9 9 9 

9 8 7 

97 4 

96 1 

9 4 8 

9 35 

9 2 2 

9 0 9 

8 9 7 

8 8 5 

0 7 4 

8 6 3 

8 5 3 

.2 0 2 

10 0 3 

9 9 1 

9 7 9 

9 6 6 

953 

9 3 9 

9 2 6 

9 13 

9 0 1 

8 8 9 

8 7 8 

8 6 7 

8 5 7 

.2 0 3 

10 0 8 

9 9 6 

9 8 3 

97 0 

9 5 7 

9 4 3 

9 3 0 

917 

90 5 

89 3 

8 8 2 

8 7 1 

8 6 1 

.2 0 4 

10 12 

1000 

9 8 8 

97 4 

961 

9 4 8 

9 3 5 

9 2 2 

9 0 9 

8 9 7 

8 86 

8 7 5 

8 6 5 

.2 0 5 

10 17 

10 05 

9 9 2 

97 9 

9 6 5 

95 2 

9 3 9 

9 2 6 

91 3 

9 0 1 

8 9 0 

8 79 

8 6 9 

.20 6 

1021 

10 0 9 

9 9 6 

9 8 3 

9 7 0 

9 56 

9 4 3 

9 3 0 

917 

9 0 5 

8 9 4 

8 8 3 

8 7 3 

.2 0 7 

10 2 6 

1014 

10 0 1 

9 8 7 

97 4 

9 6 0 

9 4 7 

93 4 

9 2 2 

9 10 

8 9 8 

8 8 7 

8 7 7 

.208 

10 3 0 

1018 

10 0 5 

9 9 2 

97 8 

9 65 

9 5 1 

9 38 

92 6 

9 14 

902 

8 9 1 

8 8 1 

.20 9 

10 3 5 

1022 

10 10 

99 6 

9 83 

9 6 9 

9 5 5 

9 4 2 

9 3 0 

9 18 

9 06 

8 9 5 

8 8 5 

.210 

10 3 9 

1027 

10 14 

10 0 0 

9 87 

9 7 3 

9 6 0 

9 4 6 

934 

9 2 2 

9 10 

8 99 

8 8 9 

.211 

10 4 4 

1031 

10 18 

10 05 

9 9 1 

9 7 7 

9 6 4 

951 

93 8 

9 2 6 

9 14 

9 0 3 

8 9 3 

.212 

10 4 8 

10 3 6 

102 3 

10 0 9 

9 9 5 

9 8 1 

9 6 8 

9 5 5 

9 4 2 

9 3 0 

9 18 

9 07 

8 9 7 

.213 

10 5 3 

10 4 0 

10 2 7 

10 13 

100 0 

9 8 6 

9 7 2 

9 59 

9 4 6 

9 3 4 

9 2 2 

9 11 

9 0 1 

.214 

10 5 7 

10 4 5 

10 3 1 

10 18 

100 4 

9 9 0 

9 7 6 

9 6 3 

9 5 0 

9 3 8 

9 26 

9 15 

9 0 5 

.215 

10 6 2 

10 4 9 

10 3 6 

10 22 

100 8 

99 4 

9 8 0 

9 6 7 

9 5 4 

9 4 2 

9 3 0 

9 19 

9 0 9 

.2 16 

10 6 6 

105 3 

10 4 0 

10 26 

1012 

9 9 8 

9 8 5 

9 7 1 

9 5 8 

9 4 6 

9 3 4 

9 2 3 

9 13 

.217 

10 7 1 

105 8 

10 4 5 

10 3 1 

1017 

10 0 3 

9 8 9 

9 7 5 

9 6 2 

9 5 0 

9 3 8 

9 27 

9 17 

.2 18 

10 7 5 

106 2 

10 4 9 

10 35 

102 1 

1007 

9 9 3 

979 

9 6 7 

9 5 4 

9 4 2 

9 3 1 

9 2 1 

• 219 

10 8 0 

10 6 7 

105 3 

10 3 9 

102 5 

1011 

9 9 7 

9 8 4 

9 7 1 

9 5 8 

9 4 7 

9 3 5 

9 2 5 

.2 2 0 

10 8 4 

107 1 

10 5 8 

10 4 3 

102 9 

10 15 

10 0 1 

9 8 8 

9 7 5 

9 6 2 

9 5 1 

9 39 

9 2 9 

.2 2 1 

10 8 8 

1075 

1062 

10 4 8 

10 3 4 

10 19 

10 0 5 

9 9 2 

9 7 9 

9 6 6 

9 5 5 

9 4 3 

9 3 3 

.2 2 2 

10 9 3 

108 0 

10 6 6 

10 5 2 

10 3 8 

10 2 3 

10 10 

9 9 6 

9 8 3 

97 0 

9 59 

9 4 7 

9 3 7 

.2 2 3 

10 9 7 

1084 

107 1 

10 56 

104 2 

10 2 8 

10 14 

10 0 0 

9 8 7 

9 7 4 

96 3 

9 5 1 

9 4 0 

.2 2 4 

110 2 

10 8 9 

10 7 5 

10 6 1 

104 6 

10 32 

10 18 

100 4 

9 9 1 

9 7 8 

96 7 

9 5 5 

9 4 4 

.2 2 5 

110 6 

109 3 

107 9 

10 6 5 

105 1 

10 3 6 

102 2 

1008 

9 9 5 

98 2 

97 1 

9 59 

9 4 8 


1111 

109 7 

1084 

10 6 9 

105 5 

10 4 0 

10 2 6 

10 12 

9 9 9 

98 7 

97 5 

9 6 3 

9 5 2 

.2 2 7 

1115 

110 2 

10 8 8 

10 7 3 

105 9 

10 4 4 

10 3 0 

10 16 

10 0 3 

9 9 1 

97 9 

9 6 7 

9 5 6 

.2 2 8 

112 0 

110 6 

10 92 

10 7 8 

10 6 3 

10 4 9 

10 3 4 

10 2 0 

10 0 7 

99 5 

98 3 

9 7 1 

9 6 0 

.2 2 9 

112 4 

1111 

10 9 7 

10 8 2 

106 7 

10 5 3 

10 3 8 

102 5 

10 11 

99 9 

9 8 7 

9 75 

9 6 4 

.2 3 0 

1128 

1115 

1101 

10 8 6 

1072 

1057 

10 4 3 

1029 

10 15 

100 3 

99 0 

9 79 

9 6 8 

.2 3 1 

113 3 

1119 

110 5 

10 9 1 

10 76 

10 6 1 

10 4 7 

10 3 3 

10 19 

10 0 7 

9 9 4 

9 8 3 

9 7 2 

.2 3 2 

113 7 

112 4 

1110 

10 9 5 

10 8 0 

10 65 

10 5 1 

10 37 

10 2 3 

1011. 

9 9 8 

9 8 7 

9 7 6 

.2 3 3 

114 2 

112 8 

1114 

10 9 9 

1084 

10 6 9 

10 5 5 

10 4 1 

10 2 7 

1015 

1002 

99 1 

9 8 0 

.2 3 4 

114 6 

1132 

1118 

1103 

10 88 

107 4 

10 5 9 

1 0 4 .5 

10 3 1 

1019 

1006 

9 95 

9 8 4 

.23 5 

1 1 5.1 

113 7 

112 3 

1108 

10 93 

107 8 

10 6 3 

10 4 9 

10 3 5 

1023 

10 10 

9 99 

9 8 8 

.23 6 

115 5 

114 1 

112 7 

1112 

10 97 

10 8 2 

10 6 7 

105 3 

10 4 0 

10 2 7 

10 14 

10 03 

9 9 2 

.23 7 

115 9 

1145 

1131 

1116 

110 1 

10 86 

10 7 1 

10 5 7 

10 4 4 

10 3 1 

10 18 

10 07 

99 5 

.23 8 

1 1 6 4 

115 0 

113 5 

112 0 

110 5 

10 9 0 

10 7 6 

106 1 

10 4 8 

10 3 5 

1022 

10 10 

9 9 9 

.23 9 

116 8 

115 4 

114 0 

1125 

110 9 

109 4 

10 8 0 

106 5 

1052 

10 3 9 

1026 

10 14 

10 0 3 

.2 4 0 

117 3 

115 9 

114 4 

1129 

1114 

109 8 

10 8 4 

106 9 

10 5 6 

10 4 3 

103 0 

10 18 

10 0 7 

.24 1 

117 7 

116 3 

114 8 

113 3 

1118 

110 3 

10 8 8 

107 3 

10 6 0 

10 4 7 

1 0.3 4 

10 2 2 

10 11 

.24 2 

118 1 

116 7 

115 3 

1137 

112 2 

1107 

10 9 2 

1077 

10 6 4 

105 1 

1038 

10 2 6 

1015 

.24 3 

118 6 

117 2 

115 7 

1142 

1126 

1111 

109 6 

10 8 2 

10 6 8 

10 5 5 

104 2 

10 30 

10 19 

.24 4 

119 0 

117 6 

116 1 

1146 

113 0 

1115 

1100 

10 8 6 

107 2 

105 8 

1046 

1034 

10 2 3 

.24 5 

1195 

118 0 

116 5 

115 0 

113 5 

1119 

110 4 

109 0 

10 7 6 

106 2 

105 0 

10 38 

10 2 7 

.24 6 

1199 

1185 

117 0 

115 4 

1139 

112 3 

110 8 

109 4 

10 8 0 

106 6 

10 5 4 

10 4 2 

10 3 0 

.2 4 7 

12 0 3 

118 9 

117 4 

115 8 

114 3 

1127 

1112 

109 8 

10 8 4 

107 0 

1058 

10 4 6 

10 3 4 

.24 8 

12 0 8 

119 3 

1178 

116 3 

114 7 

113 2 

1116 

110 2 

10 8 8 

107 4 

106 2 

10 50 

10 3 8 

.24 9 

12 12 

119 7 

118 2 

1167 

115 1 

1136 

112 1 

1106 

10 9 2 

107 8 

1 0 ^ 6 ^ 

10 54 

10 4 2 

.2 5 0 

12 16 

1202 

118 7 

117 1 

115 5 

114 0 

112 5 

1110 

10 9 6 

108 2 

1070 

10 57 

1 0 4 6- 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

stolchlo- 














metric fuel- 





Inlet-air temperature, 

°R 






air ratio, 
S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.2 5 1 

12 2 1 

12 0 6 

119 1 

1175 

116 0 

114 4 

112 9 

1114 

110 0 

10 8 6 

107 3 

10 6 1 

10 5 0 

.2 5 2 

122 5 

12 10 

119 5 

117 9 

116 4 

114 8 

113 3 

1118 

110 4 

10 9 0 

107 7 

10 6 5 

10 5 4 

.2 5 3 

12 3 0 

1215 

12 0 0 

118 4 

116 8 

1152 

113 7 

112 2 

110 8 

10 9 4 

108 1 

10 69 

10 5 7 

.2 5 4 

12 3 4 

1219 

12 0 4 

1188 

1172 

115 6 

114 1 

112 6 

1112 

109 8 

1085 

10 7 3 

10 6 1 

.2 5 5 

12 3 8 

1223 

12 08 

1192 

1176 

116 0 

114 5 

113 0 

1116 

110 2 

1089 

10 7 7 

10 6 5 

.2 5 6 

12 4 3 

12 2 8 

12 12 

1196 

1180 

116 4 

114 0 

113 4 

112 0 

110 6 

109 3 

10 8 1 

10 6 9 

.2 5 7 

12 4 7 

12 32 

1216 

12 0 0 

1185 

1169 

115 3 

1138 

112 4 

1110 

109 7 

10 8 5 

10 7 3 

.2 5 8 

12 5 1 

12 3 6 

122 1 

12 05 

1189 

117 3 

115 7 

114 2 

112 8 

1114 

110 1 

10 8 8 

10 77 

.2 5 9 

12 5 6 

12 4 0 

122 5 

12 0 9 

119 3 

1177 

116 1 

114 6 

113 2 

1118 

110 5 

109 2 

10 8 1 

.2 6 0 

12 6 0 

12 4 5 

122 9 

12 13 

1197 

118 1 

116 5 

115 0 

113 6 

11^2 

1109 

10 9 6 

10 8 4 

•2 6 1 

1 2 6 4 

12 4 9 

12 3 3 

12 17 

120 1 

1185 

1160 

115 4 

113 9 

112 6 

1113 

1100 

10 8 8 

.2 6 2 

12 6 9 

1253 

12 3 8 

12 21 

120 5 

1189 

117 3 

1158 

114 3 

113 0 

1116 

1104 

10 9 2 

.2 6 3 

12 7 3 

125 8 

12 4 2 

12 26 

120 9 

119 3 

117 7 

116 2 

114 7 

113 3 

112 0 

1108 

10 96 

.2 6 4 

12 7 7 

1262 

12 4 6 

12 3 0 

1213 

119 7 

118 1 

1 1 6 6 

115 1 

113 7 

112 4 

1112 

110 0 

.2 6 5 

12 8 2 

12 6 6 

12 5 0 

12 3 4 

12 18 

12 0 1 

118 5 

117 0 

115 5 

114 1 

112 8 

1115 

110 3 

.2 6 6 

12 8 6 

127 0 

125 5 

12 38 

122 2 

12 05 

118 9 

117 4 

115 9 

114 5 

113 2 

1119 

110 7 

.2 6 7 

12 9 0 

1 2 7 5 - 

12 5 9 

12 42 

122 6 

12 09 

119 4 

117 8 

116 3 

114 9 

1136 

112 3 

1111 

.2 6 8 

12 9 5 

12 7 9 

12 6 3 

12 46 

12 3 0 

12 14 

119 8 

118 2 

116 7 

115 3 

114 0 

1127 

1115 

.2 6 9 

12 9 9 

1283 

1267 

12 5 1 

123 4 

1218 

12 0 2 

1186 

117 1 

115 7 

114 4 

1131 

1119 

.2 7 0 

130 3 

12 8 7 

127 1 

12 55 

12 3 8 

12 2 2 

12 0 6 

119 0 

117 5 

116 1 

114 7 

1135 

112 2 

.2 7 1 

13 0 7 

129 2 

127 6 

12 59 

1242 

12 2 6 

12 10 

119 4 

117 9 

1165 

115 1 

1138 

112 6 

.2 7 2 

1312 

129 6 

12 8 0 

12 6 3 

124 6 

12 3 0 

12 14 

119 8 

118 3 

116 9 

115 5 

114 2 

113 0 

.2 7 3 

13 16 

13 0 0 

12 8 4 

12 6 7 

12 5 0 

12 3 4 

12 18 

12 0 2 

118 7 

1173 

1159 

114 6 

113 4 

.2 7 4 

13 2 0 

1304 

128 8 

12 7 1 

125 5 

12 3 8 

12 2 2 

12 0 6 

119 1 

117 6 

116 3 

1150 

113 8 

.2 7 5 

13 2 5 

13 0 9 

1292 

12 75 

125 9 

124 2 

12 2 6 

12 10 

119 5 

118 0 

1167 

1154 

114 1 

.2 7 6 

13 2 9 

1313 

12 9 7 

12 8 0 

126 3 

12 4 6 

12 3 0 

12 14 

119 9 

118 4 

1171 

1157 

114 5 

.2 7 7 

13 3 3 

13 17 

13 01 

12 8 4 

126 7 

12 5 0 

12 3 4 

12 18 

12 0 3 

118 8 

117 4 

116 1 

114 9 

.278 

13 3 8 

1321 

13 0 5 

12 8 8 

127 1 

12 5 4 

12 3 8 

12 2 2 

12 0 7 

119 2 

1178 

1165 

1153 

.2 7 9 

13 4 2 

132 6 

13 0 9 

12 92 

127 5 

12 5 8 

12 4 2 

12 26 

12 10 

119 6 

118 2 

1169 

115 6 

.2 8 0 

134 6 

13 30 

1313 

12 96 

127 9 

12 62 

12 4 6 

12 3 0 

12 14 

12 0 0 

118 6 

117 3 

116 0 

.281 

13 5 0 

13 34 

1317 

13 00 

1283 

12 6 6 

12 5 0 

12 3 4 

12 18 

12 0 4 

119 0 

1176 

116 4 

.28 2 

13 5 5 

13 38 

132 2 

13 0 4 

12 87 

12 7 0 

12 5 4 

12 3 8 

12 2 2 

12 0 8 

119 4 

1180 

1168 

.283 

13 5 9 

1342 

132 6 

13 08 

12 9 1 

12 7 4 

12 5 8 

12 4 2 

12 2 6 

1211 

1197 

1184 

1171 

584 

13 6 3 

13 47 

1330 

13 13 

12 95 

12 7 8 

12 6 2 

12 4 6 

12 3 0 

12 15 

12 0 1 

118 8 

117 5 

285 

13 6 7 

135 1 

13 3 4 

13 17 

130 0 

12 82 

12 6 6 

12 4 9 

12 3 4 

12 19 

12 0 5 

119 2 

117 9 

2 8 6 

13 7 2 

135 5 

13 3 8 

13 2 1 

13 0 4 

12 8 6 

12 7 0 

12 5 3 

12 3 8 

}223 

1209 

119 5 

118 3 

287 

13 7 6 

135 9 

13 4 2 

13 25 

13 08 

12 9 0 

12 7 4 

1257 

12 4 2 

12 2 7 

12 13 

1199 

118 6 

2 8 8 

13 8 0 

1363 

13 4 7 

13 29 

13 12 

12 9 4 

12 7 8 

12 6 1 

12 4 6 

12 3 1 

12 16 

12 03 

119 0 

.2 8 9 

13 8 4 

13 6 8 

1351 

1333 

13 16 

129 8 

12 8 2 

12 6 5 

12 5 0 

12 3 5 

12 2 0 

12 07 

119 4 

.2 9 0 

13 8 9 

1372 

135 5 

13 37 

132 0 

13 02 

12 8 6 

12 6 9 

12 5 3 

12 38 

12 2 4 

12 10 

119 8 

2 91 

13 9 3 

137 6 

135 9 

13 4 1 

13 2 4 

13 0 6 

12 9 0 

12 7 3 

12 5 7 

12 4 2 

1228 

12 14 

1201 

2 92 

13 97 

13 8 0 

13 6 3 

13 45 

13 2 8 

13 11 

12 9 4 

12 7 7 

12 6 1 

12 4 6 

12 32 

12 18 

12 0 5 

2 93 

14 0 1 

13 8 4 

13 6 7 

13 5 0 

13 3 2 

13 15 

12 9 8 

12 8 1 

12 6 5 

12 5 0 

12 3 5 

12 2 2 

12 0 9 

;2 94 

14 0 6 

13 8 9 

1371 

13 5 4 

13 36 

13 19 

1302 

12 8 5 

12 6 9 

12 5 4 

12 39 

12 25 

12 12 

2 95 

14 10 

139 3 

137 6 

13 58 

13 4 0 

13 2 3 

13 0 5 

12 8 9 

12 7 3 

12 5 8 

12 4 3 

12 29 

12 16 

.2 9 6 

14 14 

1397 

13 8 0 

13 62 

13 4 4 

13 2 7 

13 0 9 

129 3 

12 7 7 

126 1 

1247 

12 3 3 

12 2 0 

.2 9 7 

14 18 

14 01 

13 8 4 

13 66 

13 4 8 

13 31 

13 13 

12 9 7 

12 8 1 

12 6 5 

12 5 1 

12 37 

12 2 3 

.2 9 8 

14 2 2 

14 05 

138 8 

13 7 0 

13 5 2 

13 35 

13 17 

13 0 1 

12 8 4 

12 6 9 

1254 

12 40 

12 2 7 

.2 9 9 

14 2 7 

14 0 9 

13 92 

13 7 4 

1356 

13 39 

13 2 1 

13 0 4 

12 8 8 

127 3 

12 5 8 

12 4 4 

12 3 1 

30 0 

14 3 1 

14 14 

139 6 

13 7 8 

13 60 

13 4 3 

13 2 5 

13 08 

12 9 2 

12 7 7 

126 2 

12 4 8 

12 3 5 


S = 0.201 to 0.300 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE [\3 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

stoichio- 














metric fuel- 





Inlet -air temperature, 






air ratio, 
S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0*3 0 t 

14 3 5 

14 18 

14 0 0 

13 82 

1364 

13 4 6 

13 2 9 

13 12 

12 9 6 

128 1 

1 266 

125 2 

12 3 8 

■m 

}Ut 

im 

iiU 

mt 

im 

HI2 

HI? 

iu^ 

im 

iIVs 

an 

12 5 5 
12 59 

12 4 2 
12 4 5 

30 4 

1 4 4 R 

14 30 

14 12 

13 9 4 

13 76 

13 5 8 

13 4 1 

1324 

13 0 8 

129 2 

1277 

12 6 3 

12 4 9 

305 

14 52 

14 3 4 

14 17 

13 9 8 

13 8 0 

13 62 

13 4 5 

13 28 

13 12 

129 6 

12 8 1 

12 66 

12 5 3 

3 0 6 

14 5 6 

14 3 8 

14 2 1 

14 02 

13 84 

13 6 6 

13 4 9 

13 3 2 

13 15 

130 0 

128 4 

12 70 

12 5 6 

307 

14 6 0 

14 4 2 

14 2 5 

14 06 

13 88 

13 7 0 

13 5 3 

13 36 

1319 

130 3 

12 8 8 

12 7 4 

126 0 

.3 0 R 

14 6 4 

14 4 7 

14 2 9 

i 4 1 0 

13 92 

13 7 4 

13 5 7 

13 4 0 

13 2 3 

130 7 

129 2 

12 77 

12 6 4 

30 9 

14 6 8 

14 5 1 

14 3 3 

14 14 

13 96 

13 7 8 

13 61 

13 4 4 

13 2 7 

1311 

129 6 

12 81 

126 7 

.3 10 

14 7 2 

14 5 5 

14 3 7 

14 18 

14 0 0 

13 8 2 

13 6 5 

13 4 7 

13 3 1 

1315 

129 9 

12 8 5 

12 7 1 

.3 11 

14 7 7 

1 4 5 9 

1 4 4 1 

14 22 

14 04 

13 86 

13 6 9 

1351 

13 3 5 

1319 

130 3 

12 88 

12 7 4 

.3 12 

14 8 1 

14 63 

14 4 5 

14 27 

14 0 8 

13 9 0 

13 7 3 

13 5 5 

13 3 9 

13 2 2 

1307 

12 9 2 

12 7 8 

.3 13 

14 8 5 

14 6 7 

1 4 4 Q 

14 3 1 

14 12 

139 4 

13 7 6 

13 59 

13 4 2 

13 2 6 

13 11 

12 96 

12 8 2 

.3 14 

14 8 9 

14 7 1 

14 5 3 

14 35 

14 16 

1 3 9 8. 

13 8 0 

1363 

13 4 6 

1330 

13 14 

12 99 

12 8 5 

.3 15 

14 9 3 

14 7 5 

14 5 7 

14 3 9 

14 2 0 

14 02 

13 8 4 

136 7 

1-3 5 0 

13 3 4 

13 18 

13 0 3 

12 8 9 

.316 

14 9 7 

14 7 9 

14 6 1 

14 4 3 

14 2 4 

14 0 6 

13 8 8 

13 7 1 

13 5 4 

13 3 7 

1322 

1 1 97 

129 3 


15 0 1 

14 8 3 

14 6 5 

14 47 

142 8 

14 10 

13 9 2 

13 7 5 

13 5 8 

134 1 

1326 

13 10 

12 9 6 

.318 

15 0 6 

14 8 8 

14 6 9 

14 5 1 

1432 

14 14 

13 9 6 

13 79 

1362 

134 5 

13 29 

13 14 

13 0 0 

•3 19 

15 10 

14 92 

14 7 3 

14 55 

14 3 6 

1418 

14 0 0 

13 8 2 

13 6 5 

13 4 9 

133 3 

13 18 

13 0 3 

.3 2 0 

15 14 

14 9 6 

14 7 7 

14 59 

14 4 0 

14 22 

14 0 4 

13 8 6 

13 6 9 

13 5 3 

13 37 

13 2 1 

13 0 7 

.3 21 

15 18 

15 0 0 

14 8 1 

14 6 3 

14 4 4 

14 26 

14 0 8 

13 9 0 

13 7 3 

13 5 6 

134 0 

13 25 

13 10 

.3 2 2 

15 2 2 

15 0 4 

14 8 5 

14 6 7 

14 4 8 

14 3 0 

14 12 

13 9 4 

13 7 7 

136 0 

1 3 4 4 

13 29 

13 14 

.3 2 3 

15 2 6 

15 0 8 

14 8 9 

14 7 1 

14 5 2 

14 3 4 

14 16 

1398 

13 8 1 

136 4 

13 4 8 

13 32 

13 18 

.3 2 4 

15 3 0 

15 12 

14 9 3 

1475 

1456 

14 37 

14 19 

14 0 2 

13 8 4 

136 8 

13 5 1 

13 36 

13 2 1 

.3 2 5 

15 3 4 

15 16 

14 98 

14 7 9 

1460 

1 4 4 1 

14 2 3 

14 06 

1388 

137 1 

1355 

1 3 40 

132 5 

•3 2 6 

15 3 9 

15 2 0 

15 0 2 

14 8 3 

14 6 4 

144 5 

14 2 7 

14 09 

13 9 2 

137 5 

1359 

13 4 3 

13 2 8 

.3 2 7 

15 4 3 

15 2 4 

15 0 6 

14 87 

146 8 

14 4 9 

14 3 1 

14 13 

13 9 6 

137 9 

136 3 

13 47 

13 3 2 

.3 2 8 

15 4 7 

15 2 8 

1510 

14 9 1 

147 2 

14 5 3 

14 3 5 

14 17 

14 0 0 

138 3 

136 6 

13 51 

13 3 6 

.3 2 9 

15 5 1 

15 32 

1514 

14 95 

14 76 

14 5 7 

14 3 9 

14 21 

14 0 4 

13 8 6 

137 0 

13 54 

13 3 9 

.3 3 0 

15 5 5 

15 36 

1518 

14 9 8 

14 8 0 

14 6 1 

14 4 3 

14 2 5 

14 0 7 

139 0 

137 4 

13 5 8 

13 4 3 

.3 31 

15 5 9 

15 4 0 

1522 

1 5 02 

14 84 

1 4 65 

1 4 4 7 

14 29 

14 11 

139 4 

137 7 

1 3 61 

134 6 

.332 

15 6 3 

15 4 4 

152 6 

15 06 

14 87 

14 69 

14 5 1 

14 3 3 

14 15 

139 8 

138 1 

13 6 5 

13 5 0 

333 

15 6 7 

15 4 9 

15 3 0 

15 10 

14 91 

14 7 3 

14 5 4 

14 3 6 

14 19 

14 0 1 

13 8 5 

13 69 

13 5 3 

’.3 3 4 

15 7 1 

155 3 

15 3 4 

15 14 

14 95 

14 7 7 

14 5 8 

14 4 0 

14 2 2 

14 0 5 

138 8 

13 7 2 

13 5 7 

.3 3 5 

15 7 5 

15 5 7 

1538 

15 18 

14 99 

14 8 1 

14 6 2 

14 4 4 

14 2 6 

14 0 9 

139 2 

13 76 

136 0 

.3 3 6 

15 7 9 

15 6 1 

154 2 

15 22 

15 0 3 

14 8 4 

14 6 6 

14 4 8 

14 3 0 

14 12 

139 6 

13 79 

13 6 4 

.3 3 7 

15 8 4 

15 6 5 

1 54 6 

15 26 

15 07 

14 8 8 

14 7 0 

14 5 2 

14 3 4 

14 16 

139 9 

13 8 3 

13 6 8 

.3 3 8 

15 8 8 

1 56 9 

1550 

15 3 0 

15 11 

14 9 2 

1 4 7 4 

14 5 5 

14 3 8 

14 2 0 

1403 

13 87 

13 71 

.3 3 9 

15 9 2 

15 7 3 

15 5 4 

15 3 4 

15 15 

14 9 6 

14 7 8 

14 5 9 

14 4 1 

14 2 4 

1407 

13 90 

13 7 5 

.3 4 0 

1596 

15 77 

1558 

15 3 8 

15 19 

15 00 

14 8 1 

14 6 3 

14 4 5 

14 2 7 

14 10 

13 94 

13 7 8 

.3 4 1 

160 0 

15 81 

15 62 

15 4 2 

1523 

15 0 4 

14 8 5 

14 6 7 

14 4 9 

14 3 1 

14 14 

13 97 

13 8 2 

.3 4 2 

16 0 4 

15 8 5 

15 6 6 

15 46 

15 27 

15 0 8 

14 8 9 

14 7 1 

14 5 3 

14 3 5 

14 18 

14 01 

13 8 5 

.3 4 3 

16 08 

15 8 9 

157 0 

15 5 0 

15 31 

1512 

14 9 3 

14 7 5 

14 5 6 

14 3 8 

14 2 1 

14 05 

13 8 9 

.3 4 4 

16 12 

1593 

157 4 

15 5 4 

15 3 5 

1516 

14 9 7 

14 7 8 

14 6 0 

14 4 2 

14 2 5 

14 08 

13 9 2 

.3 4 5 

1616 

1597 

157 8 

15 58 

15 38 

1519 

15 0 1 

14 8 2 

14 6 4 

14 4 6 

14 28 

14 12 

13 96 

.3 4 6 

16 2 0 

16 0 1 

15 8 2 

15 62 

15 4 2 

15 2 3 

15 0 4 

14 8 6 

14 6 8 

14 5 0 

14 3 2 

14 15 

13 9 9 

347 

16 2 4 

16 05 

15 8 6 

15 66 

15 4 6 

15 27 

15 0 8 

14 9 0 

14 7 1 

14 5 3 

14 3 6 

14 19 

14 0 3 

.3 4 8 

16 2 8 

16 0 9 

1590 

157 0 

15 5 0 

15 3 1 

15 12 

14 9 3 

14 7 5 

14 5 7 

14 3 9 

14 2 3 

14 0 6 

.3 4 9 

16 3 2 

16 13 

15 9 3 

15 7 4 

15 5 4 

15 35 

1516 

14 9 7 

14 7 9 

14 6 1 

14 4 3 

14 26 

14 10 

.3 5 0 

16 3 6 

16 17 

159 7 

15 7 8 

15 5 8 

153 9 

15 2 0 . 

150 1 

14 8 3 

14 6 4 

14 4 7 

14 30 

14 13 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of Ideal combustion-temperature rise, AT, °R 

stolchio- 

metric fuel- Inlet-air temperature, ^ 

air ratio, — 


s 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.3 51 

16 4 0 

1621 

16 0 1 

15 82 

15 6 2 

154 3 

15 2 4 

1 50 5 

14 8 6 

14 6 8 

14 5 0 

14 3 3 

14 17 

.352 

16 4 4 

16 25 

16 0 5 

15 85 

15 66 

154 6 

15 2 7 

1509 

14 9 0 

14 7 2 

14 5 4 

14 37 

14 2 1 

.353 

1 6 4 8 

16 2 9 

1 6 0 9 

15 8 9 

15 7 0 

15 5 0 

15 3 1 

15 12 

14 9 4 

14 7 5 

14 5 8 

14 4 0 

14 2 4 

.354 

16 5 3 

16 3 3 

16 13 

15 9 3 

15 7 4 

15 5 4 

15 3 5 

15 16 

14 9 8 

14 7 9 

146 1 

14 4 4 

14 2 8 

.355 

16 57 

16 37 

16 17 

1597 

15 7 7 

15 5 8 

15 3 9 

152 0 

150 1 

14 8 3 

14 6 5 

14 4 8 

14 3 1 

.3 5 6 

1 6 6 1 

16 4 1. 

16 2 1 

16 01 

15 81 

1 5.6 2 

15 4 3 

15 2 4 

150 5 

14 8 6 

14 6 8 

14 5 1 

14 3 5 

.357 

1 6 6 5 

16 4 5 

1 6 2 5 

16 05 

15 85 

15 6 6 

154 7 

15 27 

150 9 

14 9 0 

147 2 

14 5 5 

14 38 

.3 5B 

1 6 6 9 

16 4 9 

16 2 9 

16 0 9 

15 89 

15 7 0 

15 5 0 

1531 

1512 

14 9 4 

14 7 6 

14 5 8 

14 4 2 

.359 

16 7 3 

16 5 3 

16 3 3 

16 13 

15 93 

15 7 3 

15 5 4 

15 3 5 

1516 

14 9 7 

14 7 9 

14 6 2 

14 4 5 

.360 

1677 

165 7 

16 3 7 

16 17 

15 97 

15 77 

15 5 8 

1539 

15 2 0 

15 0 1 

14 8 3 

14 6 5 

14 4 8 

.3 6 1 

16 8 1 

l"6 6 1 

16 4 1 

16 2 1 

160 1 

15 8 1 

15 6 2 

154 3 

152 4 

15 0 5 

14 8 6 

14 69 

14 52 

.362 

16 8 5 

166 5 

16 4 5 

16 25 

160 5 

15 85 

15 6 6 

15 4 6 

152 7 

15 0 8 

149 0 

14 7 2 

14 5 5 

.363 

16 8 9 

16 6 9 

16 4 9 

16 28 

1608 

15 8 9 

15 6 9 

15 5 0 

3L53 1 

15 13 

149 4 

14 76 

14 5 9 

.3 64 

16 9 3 

167 3 

16 5 3 

16 3 2 

1612 

159 3 

15 7 3 

15 5 4 

15 3 5 

15 16 

14 9 7 

14 79 

14 6 2 

.3 6 5 

16 9 7 

16 7 7 

16 5 7 

16 36 

1616 

15 9 6 

157 7 

15 58 

153 8 

15 19 

15 0 1 

14 8 3 

14 6 6 

.3 6 6 

17 0 1 

16 8 1 

16 6 1 

16 4 0 

1620 

16 00 

158 1 

156 1 

15 4 2 

15 2 3 

15 0 4 

14 8 6 

14 6 9 

.3 6 7 

17 0 5 

16 8 5 

16 6 5 

16 4 4 

162 4 

16 0 4 

15 8 4 

156 5 

15 4 6 

15 2 6 

1508 

14 90 

14 7 3 

.3 6 R 

17 0 9 

16 8 9 

1 6 6 8 

16 4 8 

16 2 8 

16 0 8 

15 8 8 

1569 

154 9 

15 3 0 

15 11 

14 94 

14 7 6 

.3 6 9 

1 7 1-3 

169 3 

16 7 2 

16 5 2 

16 3 2 

16 12 

159 2 

157 2 

15 5 3 

15 3 4 

15 15 

14 9 7 

14 8 0 

.3 7 0 

17 17 

169 7 

16 7 6 

16 56 

16 3 5 

16 16 

159 6 

1576 

15 5 7 

15 3 7 

15 19 

15 0 1 

14 8 3 

.3 7 1 

1721 

1701 

16 8 0 

16 6 0 

163 9 

16 19 

16 0 0 

15 8 0 

15 6 0 

15 4 1 

15 2 2 

15 04 

14 8 7 

.3 7 2 

17 2 5 

1705 

16 8 4 

16 6 4 

164 3 

16 2 3 

160 3 

15 8 4 

15 6 4 

15 4 5 

1526 

15 08 

14 9 0 

.3 7 3 

17 2 9. 

17 0 8 

16 8 8 

16 67 

164 7 

16 27 

16 0 7 

15 87 

15 6 8 

15 4 8 

15 2 9 

15 11 

14 9 4 

.3 7 4 

17 3 3 

1712 

16 92 

167 1 

165 1 

16 3 1 

16 11 

159 1 

157 2 

15 5 2 

15 3 3 

15 15 

14 97 

.3 7 5 

1737 

17 16 

16 9 6 

167 5 

165 5 

16 35 

16 15 

159 5 

157 5 

15 5 5 

15 3 6 

15 18 

15 0 1 

.3 7 6 

17 4 1 

17 2 0 

17 00 

16 7 9 

165 8 

16 3 8 

16 18 

1599 

157 9 

15 59 

15 4 0 

152 2 

15 0 4 

.3 7 7 

17 4 5 

172 4 

17 0 4 

16 8 3 

1662 

16 4 2 

162 2 

16 0 2 

15 8 3 

156 3 

15 4 4 

15 2 5 

15 0 7 

.3 7 8 

17 4 9 

172 8 

17 08 

16 8 7 

1666 

16 4 6 

16 2 6 

16 0 6 

158 6 

1566 

15 4 7 

1 5 29. 

15 11 

.3 7 9 

17 5 3 

17 32 

17 12 

16 9 1 

167 0 

16 5 0 

16 3 0 

16 10 

15 9 0 

1570 

15 5 1 

15 3 2 

15 14 

.3 8 0 

17 5 7 

17 36 

17 15 

16 9 4 

16 7 4 

16 54 

16 3 3 

16 13 

159 3 

157 3 

15 5 4 

15 3 6 

15 18 

•3 8 1 

176 1 

17 4 0 

1719 

16 9 8 

1678 

16 57- 

16 3 7 

16 17 

15 9 7 

15 7 7 

15 5 8 

15 39 

15 2 1 

.3 8 2 

17 6 5 

174 4 

172 3 

17 02 

16 8 1 

16 6 1 

164 1 

16 21 

16 0 1 

15 8 1 

156 1 

15 4 3 

15 2 5 

.3 8 3 

17 6 9 

17 4 8 

17 2 7 

17 06 

16 8 5 

16 65 

16 4 5 

16 2 4 

160 4 

15 8 4 

156 5 

15 4 6 

15 2 8 

.3 8 4 

17 7 3 

175 2 

17 3 1 

17 10 

16 8 9 

16 69 

16 4 8 

16 28 

160 8 

158 8 

156 8 

15 50 

15 3 1 

.3 8 5 

17 7 6 

175 6 

17 3 5 

17 14 

16 93 

16 72 

16 5 2 

16 3 2 

1612 

15 9 1 

157 2 

15 5 3 

15 3 5 

.3 8 6 

17 8 0 

176 0 

17 3 9 

17 18 

16 97 

16 76 

16 5 6 

1 6 3 6 

1615 

159 5 

157 5 

15 57 

15 3 8 

.3 8 7 

17 8 4 

176 4 

17 4 3 

17 2 1 

17 0 1 

16 8 0 

16 6 0 

1639 

1619 

15 9 9 

157 9 

15 60 

15 4 2 

.3 8 8 

17 8 8 

1767 

17 4 7 

17 2 5 

17 0 4 

16 8 4 

16 6 3 

16 4 3 

162 3 

16 0 2 

15 8 2 

15 6 3 

15 4 5 

.3 8 9 

17 9 2 

177 1 

17 5 0 

17 2 9 

17 0 8 

16 8 8 

16 6 7 

16 4 7 

162 6 

16 0 6 

1586 

15 67 

15 4 9 

.3 9 0 

17 9 6 

1775 

17 5 4 

17 3 3 

17 12 

16 9 1 

16 7 1 

16 5 0 

163 0 

16 0 9 

159 0 

15 70 

15 5 2 

.3 91 

18 0 0 

177 9 

17 5 8 

17 37 

17 16 

16 95 

16 7 4 

1654 

16 3 3 

16 13 

159 3 

15 74 

15 5 5 

.3 9 2 

18 0 4 

17 8 3 

17 6 2 

17 4 1 

17 2 0 

16 9 9 

167 8 

16 5 8 

16 3 7 

16 16 

1597 

15 77 

15 5 9 

.3 9 3 

18 0 8 

17 8 7 

17 6 6 

17 4 4 

1723 

17 0 3 

168 2 

16 6 1 

164 1 

16 2 0 

160 0 

15 8 1 

15 62 

.3 94 

18 12 

179 1 

1 '7 7 0 

*17 4 8 

17 2 7 

17 06 

168 6 

16 6 5 

16 4 4 

16 2 4 

16 0 4 

15 84 

15 6 6 

.3 9 5 

18 16 

1795 

17 7 4 

17 52 

17 3 1 

17 10 

16 8 9 

1 669 

164 8 

16 2 7 

16 07 

15 8 8 

15 6 9 

.3 96 

18 2 0 

17 9 9 

17 7 7 

17 5 6 

17 3 5 

17 14 

16 9 3 

16 7 2 

16 5 2 

16 3 1 

16 11 

15 91 

15 72 

.3 9 7 

18 2 4 

18 0 3 

17 8 1 

17 6 0 

17 3 8 

1718 

169 7 

16 7 6 

16 5 5 

16 3 4 

16 14 

15 95 

15 7 6 

.3 9 8 

18 2 8 

18 0 7 

17 8 5 

17 6 4 

17 4 2 

17 2 1 

17 0 0 

16 8 0 

16 5 9 

16 3 8 

16 18 

15 98 

15 7 9 

.3 9 9 

18 3 2 

18 10 

17 8 9 

17 67 

17 4 6 

17 25 

17 0 4 

16 8 3 

1 6 6 2 

16 4 1 

16 2 1 

16 0 1 

15 8 3 

.4 0 0 

18 3 6 

18 14 

17 9 3 

17 7 1 

17 5 0 

17 2 9 

17 0 8 

16 87 

16 6 6 

16 4 5 

16 2 5 

16 05 

15 86 
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TABLE I. ~ Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 




Ideal combustion-temperature rise, AT, *^R 

































metric fuel- 
air ratio. 





Inlet-air temperature, °R 



















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.4 0 1 

18 4 0 

18 18 

17 97 

17 7 5 

17 5 4 

17 3 3 

17 11 

169 0 

167 0 

1 64 8 

16 2 8 

16 08 

15 8 9 



im 

ii8i 

im 

iUI 

iU% 

i?H 



iiii 

iiii 

iiii 

im 

.4 0 4 

18 5 1 

18 3 0 

18 08 

17 8 7 

17 6 5 

174 4 

17 2 3 

1701 

16 8 0 

16 5 9 

1638 

16 19 

16 0 0 

.4 0 5 

18 5 5 

18 3 4 

18 12 

17 9 0 

17 6 9 

174 8 

17 2 6 

17 0 5 

16 8 4 

16 6 3 

164 2 

16 2 2 

16 0 3 

>4 0 6 

18 5 9 

18 3 8 

18 16 

17 9 4 

17 73 

17 5 1 

17 3 0 

d. 7 0 9 

168 7 

166 6 

1645 

16 2 6 

16 0 6 

.4 0 7 

18 6 3 

18 4 2 

18 2 0 

17 9 8 

17 76 

17 55 

17 3 4 

17 12 

16 9 1 

1 6 7 0 

164 9 

1629 

16 10 

.4 0 8 

18 6 7 

18 4 5 

1 8 -2 4 

18 02 

17 80 

175 9 

17 3 7 

17 16 

169 5 

167 3 

16 5 2 

16 32 

16 13 

.4 0 

187 1 

18 4 9 

18 2 8 

18 06 

17 84 

17 6 3 

17 4 1 

1720 

16 9 8 

16 7 7 

1656 

16 36 

16 16 

.4 10 

18 7 5 

185 3 

18 3 2 

18 10 

17 8 8 

17 6 6 

17 4 5 

17 2 3 

170 2 

168 0 

16 59 

16 39 

16 2 0 

.4 11 

18 7 9 

18 5 7 

18 3 5 

18 13 

17 92 

17 7 0 

17 4 8 

17 2 7 

170 5 

16 8 4 

16 6 3 

16 4 3 

16 2 3 

.4 12 

18 8 3 

1861 

18 3 9 

1 8 d. 7 

17 95 

17 7 4 

17 5 2 

17 3 0 

17 0 9 

16 8 7 

1666 

16 4 6 

16 2 7 

.4 13 

18 8 7 

18 6 5 

18 4 3 

18 2 1 

17 9 9 

1 7 -7 7 

17 56 

17 3 4 

1712 

169 1 

167 0 

16 4 9 

16 3 0 

.4 14 

18 9 0 

18 6 9 

18 4 7 

18 2 5 

18 0 3 

17 8 1 

17 5 9 

17 38 

1716 

169 4 

167 3 

16 5 3 

16 3 3 

.4 15 

18 94 

187 3 

18 5 1 

18 29 

1807 

17 8 5 

17 6 3 

174 1 

1719 

169 8 

1677 

1 6 56 

16 3 7 

.4 16 

18 98 

18 7 6 

18 5 5 

18 32 

18 10 

17 8 9 

17 6 7 

17 4 5 

172 3 

17 0 1 

16 8 0 

16 60 

16 4 0 

.4 17 

19 0 2 

18 8 0 

18 5 8 

18 3 6 

18 14 

17 9 2 

17 7 0 

17 4 8 

17 2 7 

17 0 5 

168 3 

16 6 3 

16 4 3 

.4 18 

190 6 

18 8 4 

18 6 2 

18 4 0 

18 18 

17 9 6 

17 7 4 

17 5 2 

173 0 

17 0 8 

16 8 7 

16 66 

16 4 7 

.4 19 

1910 

18 8 8 

18 6 6 

18 4 4 

18 2 2 

18 0 0 

17 7 8 

17 56 

173 4 

17 12 

169 0 

16 70 

16 5 0 

.4 2 0 

19 14 

18 9 2 

18 7 0 

18 4 8 

182 5 

18 0 3 

17 8 1 

17 59 

173 7 

17 15 

16 9 4 

16 7 3 

16 5 3 

.4 21 

1918 

189 6 

1874 

18 5 1 

18 2 9 

18 07 

17 8 5 

17 6 3 

174 1 

17 19 

1697 

16 77 

16 57 

.4 2 2 

19 2 2 

19 0 0 

18 7 8 

18 5 5 

18 3 3 

18 11 

17 8 9 

17 6 6 

17 4 4 

17 2 2 

17 0 1 

16 80 

16 6 0 

.4 2 3 

192 5 

1903 

18 81 

18 5 9 

18 37 

18 14 

17 9 2 

177 0 

17 4 8 

17 2 5 

17 0 4 

1683 

16 6 3 

.4 2 4 

192 9 

1907 

18 8 5 

18 6 3 

18 4 0 

18 18 

17 9 6 

17 7 3 

17 51 

17 2 9 

17 07 

16 87 

1 6 6 7 

.4 2 5 

19 3 3 

19 11 

1 8 8 Q 

18 67 

18 4 4 

18 22 

18 0 0 

17 77 

17 5 5 

17 3 2 

1 7 1 1 

1690 

16 7 0 

.4 2 6 

19 3 7 

1915 

18 9 3 

18 7 0 

18 4 8 

18 2 6 

180 3 

17 8 1 

17 5 8 

17 3 6 

17 14 

16 9 3 

16 7 3 

.4 2 7 

194 1 

19 19 

18 9 7 

18 7 4 

18 52 

18 29 

180 7 

17 8 4 

1762 

17 3 9 

17 18 

16 97 

16 7 7 

.4 2 8 

19 4 5 

192 3 

1900 

187 8 

18 5 5 

18 3 3 

18 10 

17 8 8 

17 6 5 

17 4 3 

17 2 1 

17 00 

16 8 0 

.4 2 9 

19 4 9 

192 6 

1904 

18 8 2 

18 5 9 

18 37 

18 14 

17 9 1 

17 6 9 

17 4 6 

17 2 4 

17 03 

16 8 3 

4 30 

19 5 2 

19 3 0 

1908 

18 8 5 

1863 

18 4 0 

18 18 

179 5 

177 2 

17 5 0 

17 2 8 

1707 

16 8 7 

.4 31 

1956 

19 3 4 

1912 

18 8 9 

1866 

18 4 4 

18 2 1 

17 9 8 

177 6 

17 5 3 

17 3 1 

17 10 

16 9 0 

.4 3 2 

19 6 0 

19 38 

1916 

18 9 3 

18 7 0 

18 4 8 

18 2 5 

18 0 2 

17 7 9 

17 5 7 

17 3 5 

17 14 

16 9 3 

.4 3 3 

19 6 4 

1942 

1919 

18 9 7 

1874 

18 5 1 

18 2 9 

1806 

178 3 

17 6 0 

17 3 8 

17 17 

16 9 6 

.4 3 4 

19 6 8 

19 4 6 

19 2 3 

19 00 

18 7 8 

18 55 

18 3 2 

18 0 9 

17 8 6 

17 6 4 

17 4 2 

1720 

17 0 0 

.4 3 5 

197 2 

19 4 9 

192 7 

19 0 4 

18 8 1 

18 5 9 

18 3 6 

18 13 

179 0 

176 7 

174 5 

1724 

17 0 3 

A 36 

197 5 

195 3 

1931 

19 08 

18 8 5 

18 6 2 

18 3 9 

18 16 

17 9 3 

17 7 0 

174 8 

17 27 

17 0 6 

A 31 

19 7 9 

195 7 

19 3 4 

19 12 

18 8 9 

18 66 

18 4 3 

18 2 0 

1797 

17 7 4 

17 5 2 

17 30 

17 10 

.4 3 8 

19 8 3 

196 1 

1938 

19 15 

18 92 

18 7 0 

184 7 

18 2 3 

1800 

17 7 7 

1755 

17 34 

17 13 

.4 3 9 

19 8 7 

196 5 

19 4 2 

19 19 

18 96 

18 7 3 

18 5 0 

18 2 7 

180 4 

178 1 

17 58 

17 37 

17 16 

A AO 

199 1 

196 8 

19 4 6 

19 23 

190 0 

18 77 

18 5 4 

18 3 0 

18 0 7 

178 4 

176 2 

17 4 0 

17 2 0 

.4 4 1 

1995 

1972 

19 4 9 

19 26 

19 0 3 

18 8 0 

18 5 7 

18 3 4 

1811 

178 8 

176 5 

17 4 4 

17 2 3 

.4 4 2 

199 8 

1976 

19 5 3 

19 3 0 

190 7 

18 8 4 

18 6 1 

18 3 7 

1814 

179 1 

17 6 9 

17 4 7 

17 2 6 

4 4 3 

20 0 2 

198 0 

195 7 

19 3 4 

1911 

18 8 8 

18 6 5 

18 4 1 

1818 

17 9 4 

17 7 2 

17 50 

17 2 9 

.4 4 4 

20 0 6 

1984 

19 61 

19 3 8 

1915 

189 1 

18 6 8 

18 4 4 

182 1 

179 8 

177 5 

17 54 

17 3 3 

.4 4 5 

20 10 

19 87 

196 4 

19 4 1 

19 18 

189 5 

18 7 2 

18 4 8 

182 5 

18 0 1 

177 9 

17 57 

17 3 6 

.4 4 6 

20 14 

1991 

19 6 8 

19 4 5 

1922 

18 9 9 

187 5 

18 5 2 

182 8 

18 0 5 

17 8 2 

17 60 

17 3 9 

.4 4 7 

20 17 

199 5 

1972 

19 4 9 

19 2 6 

19 02 

18 7 9 

18 5 5 

183 2 

18 0 8 

17 8 5 

1764 

17 4 2 

.4 4 8 

20 2 1 

1999 

19 7 6 

19 5 3 

1929 

19 06 

1882 

18 59 

18 3 5 

18 12 

1789 

17 67 

17 4 6 

.4 4 9 

20 2 5 

2 002 

197 9 

19 56 

1933 

19 0 9 

188 6 

186 2 

183 8 

18 15 

179 2 

17 70 

17 4 9 

.4 5 0 

20 2 9 

2 0 0 6 

198 3 

196 0 

19 37 

19 13 

18 9 0 

1866 

18 4 2 

18 18 

179 6 

17 74 

17 52 


3774 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 




Ideal combustion-temperature rise, AT, °R 




















metric fuel- 





Inlet-air temperature, °R 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.4 5 1 

20 3 3 

2 010 

19 8 7 

196 4 

19 4 0 

19 17 

18 9 3 

18 6 9 

18 4 5 

18 2 2 

179 9 

17 77 

17 5 6 

.4 5 2 

20 3 6 

2 014 

19 91 

1967 

19 4 4 

19 2 0 

18 9 7 

18 7 3 

18 4 9 

18 25 

18 0 2 

17 80 

17 5 9 

.4 5 3 

20 4 0 

2 017 

19 9 4 

197 1 

194 7 

19 2 4 

19 0 0 

18 76 

18 5 2 

18 29 

18 0 6 

1783 

17 6 2 

4 54 

20 4 4 

2 02 1 

19 98 

197 5 

195 1 

IQ 2 8 

19 0 4 

18 8 0 

18 5 6 

18 3 2 

1809 

17 87 

17 6 5 

>55 

20 4 8 

2 02 5 

20 02 

197 8 

195 5 

19 3 1 

19 0 7 

18 8 3 

18 5 9 

18 3 5 

1812 

17 90 

17 6 9 

.4 5 6 

20 5 2 

2 02 9 

20 0 6 

198 2 

195 8 

19 3 5 

19 11 

18 8 7 

18 6 3 

18 39 

18 16 

1793 

17 72 

.4 5 7 

20 5 5 

2 0 32 

2 0 09 

198 6 

196 2 

19 38 

19 14 

18 9 0 

18 6 6 

18 4 2 

18 19 

17 97 

17 7 5 

.4 5 8 

20 5 9 

2 0 3 6 

2 0 13 

19 8 9 

196 6 

19 4 2 

19 18 

18 9 4 

18 7 0 

18 4 6 

1822 

18 00 

1778 

.4 5 9 

2 0 6 3 

2 04 0 

20 17 

199 3 

196 9 

19 4 5 

19 2 1 

18 9 7 

18 7 3 

18 4 9 

1826 

18 0 3 

17 8 1 

.4 6 0 

20 6 7 

2 0 4 4 

2 0 2 0 

19 97 

197 3 

19 4 9 

19 2 5 

19 0 1 

18 7 6 

18 5 2 

18 29 

18 0 6 

17 8 5 

.4 6 1 

20 7 0 

2 0 4 7 

20 2 4 

2 0 0 0 

197 7 

19 5 3 

19 2 9 

19 0 4 

18 8 0 

18 5 6 

1832 

18 10 

17 8 8 

.4 6 2 

20 7 4 

2 05 1 

2 02 8 

2 0 0 4 

19 8 0 

19 56 

19 3 2 

19 07 

18 8 3 

18 5 9 

18 36 

18 13 

179 1 

.4 6 3 

20 7 8 

2 0 5 5 

203 1 

2 0 0 8 

19 8 4 

19 6 0 

19 3 6 

19 11 

18 8 7 

18 6 2 

1839 

18 16 

17 9 4 

.4 6 4 

20 8 2 

2 05 9 

2 0 3 5 

2 0 11 

1987 

19 6 3 

19 3 9 

19 14 

18 9 0 

18 6 6 

18 4 2 

18 20 

17 9 8 

4 6 5 

20 8 6 

2 062 

20 39 

20 15 

19 9 1 

19 67 

19 4 3 

19 18 

189 3 

186 9 

1846 

18 2 3 

18 01 

.4 6 6 

20 8 9 

2 06 6 

20 4 3 

2 0 19 

19 95 

19 7 1 

19 4 6 

19 21 

18 9 7 

187 3 

10 4 9 

18 26 

18 0 4 

.4 6 7 

20 9 3 

2 07 0 

2 0 4 6 

2 0 22 

19 9 8 

19 7 4 

19 5 0 

19 2 5 

19 0 0 

18 7 6 

1852 

18 29 

18 0 7 

.4 6 8 

20 9 7 

2 07 3 

20 5 0 

2 0 26 

2 00 2 

19 7 8 

19 5 3 

19 2 8 

19 0 4 

18 7 9 

18 56 

18 3 3 

18 10 

.4 6 9 

210 1 

2 07 7 

20 5 4 

20 3 0 

2 00 6 

19 8 1 

19 5 7 

19 3 2 

1907 

188 3 

18 59 

18 36 

18 14 

.4 7 0 

2 10 4 

2 08 1 

2057 

2 0 3 3 

2 00 9 

19 8 5 

19 6 0 

19 3 5 

19 11 

1886 

186 2 

18 39 

18 17 

.4 7 1 

2 10 8 

2 085 

2 06 1 

20 37 

2 013 

19 8 8 

19 6 4 

19 3 9 

1914 

18 8 9 

1865 

18 4 2 

18 2 0 

4 72 

2 112 

2 08 8 

2 06 5 

2 0 4 1 

2 0‘1 6 

199 2 

19 6 7 

19 4 2 

1917 

18 9 3 

1069 

18 4 6 

18 2 3 

.4 7 3 

2 115 

2 09 2 

2 0 6 8 

2 0 4 4 

2 02 0 

19 9 5 

19 7 1 

194 6 

19 2 1 

189 6 

187 2 

18 49 

18 2 6 

.4 7 4 

2 119 

2 09 6 

20 7 2 

2 0 4 8 

2 02 3 

19 9 9 

19 7 4 

19 4 9 

19 2 4 

18 9 9 

1875 

18 5 2 

18 3 0 

.4 7 5 

2 12 3 

2 09 9 

20 7 6 

2 0 5 1 

2 0 2 7 

2 0 02 

19 7 8 

19 5 2 

19 2 8 

19 0 3 

1079 

18 55 

18 3 3 

.4 7 6 

2 12 7 

2 103 

2 0 7 9 

2 0 55 

2 0 3 1 

2 0 0 6 

19 8 1 

19 56 

19 3 1 

19 0 6 

1882 

18 59 

18 3 6 

.4 7 7 

2 13 0 

2 107 

2 0 8 3 

2 0 5 9 

2 0 3 4 

2 010 

19 8 5 

19 59 

19 3 4 

19 0 9 

1885 

18 62 

18 3 9 

.4 7 8 

2 13 4 

2 110 

2 0 8 7 

2 0 6 2 

2 0 3 8 

2 013 

19 8 8 

19 6 3 

19 3 8 

19 13 

18 89 

18 65 

18 4 2 

.4 7 9 

2 13 8 

2 114 

2 0 9 0 

2 0 6 6 

2 04 1 

2 017 

19 9 2 

1966 

19 4 1 

19 16 

18 9 2 

18 68 

18 4 6 

.4 8 0 

2 14 2 

2 118 

2 0 94 

2 0 7 0 

2 0^5 

2 0 2 0 

19 9 5 

19 7 0 

19 4 4 

19 19 

1895 

187 2 

18 4 9 

.4 8 1 

2 14 5 

2 122 

2 0 9 8 

2 0 7 3 

2 04 9 

2 0 2 4 

19 9 9 

197 3 

19 4 8 

19 2 3 

1898 

18 75 

18 5 2 

.4 8 2 

2 14 9 

2 125 

2101 

2 0 7 7 

2 05 2 

2 0 27 

2 0 0 2 

19 76 

19 5 1 

19 2 6 

1902 

18 7 8 

18 5 5 

.4 8 3 

2 15 3 

2 12 9 

2 10 5 

2 0 8 0 

2 05 6 

2 03 1 

2 0 0 5 

19 8 0 

19 5 5 

19 2 9 

190 5 

18 81 

18 5 8 

.4 8 4 

2 15 6 

2 13 3 

2108 

2 0 8 4 

2 05 9 

2 0 3 4 

2 0 0 

19 8 3 

19 5 8 

19 3 3 

1908 

18 84 

18 6 1 

.4 8 5 

2 16 0 

2 13 6 

2 112 

2 0 8 8 

2 06 3 

2 0 3 8 

2 0 12 

19 8 7 

19 6 1 

19 36 

19 12 

18 8 8 

18 6 5 

.4 8 6 

2 16 4 

2 14 0 

2116 

2 0 9 1 

2 066 

2 04 1 

2 0 16 

199 0 

19 6 5 

19 3 9 

19 15 

18 9 1 

18 6 8 

.4 8 7 

2 16 7 

2 144 

2119 

209 5 

2 07 0 

2 04 5 

2 0 19 

19 9 4 

19 6 8 

19 4 3 

1918 

18 94 

18 71 

.4 8 8 

2 17 1 

2 14 7 

212 3 

2 0 9 8 

2 07 3 

2 0 4 8 

2 0 2 3 

19 9 7 

19 7 1 

19 4 6 

1921 

18 97 

18 7 4 

.4 8 9 

2 17 5 

2 15 1 

2127 

2102 

2 077 

2 0 52 

2 0 2 6 

2 0 0 0 

19 7 5 

19 4 9 

19 2 5 

19 01 

18 7 7 

.4 9 0 

2 17 8 

2 15 5 

213 0 

2 106 

2 0 8 1 

2 0 5 5 

2 0 3 0 

2004 

197 8 

19 5 3 

19 2 8 

19 04 

18 8 0 

4 91 

218 2 

2 15 8 

213 4 

2 10 9 

2 084 

2 0 5 9 

20 3 3 

2 0 07 

19 8 2 

19 5 6 

19 3 1 

19 07 

18 8 3 

.4 9 2 

218 6 

2 162 

2 13 7 

2113 

2 0 8 8 

2 0 62 

2 0 3 7 

2 011 

19 8 5 

19 5 9 

19 3 4 

19 10 

18 87 

.4 9 3 

2 19 0 

2 16 5 

2 14 1 

2 116 

2 0 9 1 

2 0 6 6 

2 0 4 0 

2 0 14 

19 8 8 

19 6 3 

1938 

19 13 

18 9 0 

4 94 

2 19 3 

2 16 9 

214 5 

212 0 

2 0 9 5 

2 0 6 9 

2 0 4 3 

2 0 17 

19 92 

19 6 6 

194 1 

19 17 

18 9 3 

.4 9 5 

2 19 7 

2 17 3 

214 8 

2 12 3 

2 0 9 8 

2 07 3 

2 0 4 7 

2 0 21 

19 9 5 

19 6 9 

194 4 

19 2 0 

18 96 

.4 9 6 

2 2 0 1 

2 17 6 

215 2 

2 127 

2 10 2 

2 0 7 6 

2 0 5 0 

2 0 2 4 

19 9 8 

197 2 

1947 

19 2 3 

18 9 9 

.4 9 7 

2 2 0 4 

2 18 0 

2 15 5 

2 13 1 

2 10 5 

2 0 8 0 

2 0 5 4 

2 0 28 

20 0 2 

19 7 6 

19 5 1 

19 2 6 

19 0 2 

.4 9 8 

2 2 0 8 

2 18 4 

2 15 9 

2 13 4 

210 9 

2 0 8 3 

2 0 5 7 

2 0 3 1 

2 0 0 5 

197 9 

19 5 4 

19 29 

19 0 5 

4 9 9 

2 212 

2 18 7 

216 3 

2138 

2112 

2 0 8 6 

2 0 6 1 

2 0 3 4 

20 0 8 

19 8 2 

19 57 

19 32 

19 0 9 

!5 0 0 

2 2 15 

2 191 

2 16 6 

214 1 

2 116 

2 0 9 0 

2 0 6 4 

2 0 3 8 

20 12 

19 8 6 

I96 0 

1 9 36 

19 12 


S = 0.401 to 0.500 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE C\3 


Fraction of 
stoichio- 

Ideal combustion-temperature rise, AT, °R 














metric fuel- 





Inlet-air temperature, ‘ 

^R 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.5 0 1 

2 2 19 

2 19 4 

2 17 0 

2 14 5 

2 119 

2 09 3 

2 0 6 7 

2 0 4 1 

20 15 

19 8 9 

19 6 4 

19 39 

19 15 

.5 0 2 

2 2 2 2 

2 19 8 

2 17 3 

2 14 8 

212 3 

2 09 7 

2 0 7 1 

2 0 4 4 

2018 

199 2 

1967 

19 4 2 

19 18 

5 0 3 

2 2 2 6 

2 202 

2 17 7 

2 15 2 

2 12 6 

2 10 0 

2 0 7 4 

2 04 8 

20 2 2 

199 6 

197 0 

19 4 5 

19 2 1 

5 0 4 

2 2 3 0 

2 2 05 

218 0 

2 1 5 5 

2 13 0 

2 10 4 

2 0 7 8 

2 05 1 

2 0 2 5 

199 9 

197 3 

19 49 

19 2 4 

.5 0 5 

22 3 3 

2 2 0 9 

218 4 

2 15 9 

2 13 3 

2 107 

2 0 8 1 

2 05 4 

2 0 2 8 

2 0 0 2 

197 7 

19 5 2 

19 2 8 

.5 0 6 

2 2 3 7 

2 2 12 

218 8 

216 2 

2 13 7 

2 110 

2 0 8 4 

2 0 58 

2 0 3 2 

2 0 0 6 

198 0 

19 55 

19 5 1 

.5 0 7 

22 4 0 

2 2 16 

2 191 

2166 

2 14 0 

2 114 

2 0 8 8 

2 06 1 

20 3 5 

2 0 0 9 

19 8 3 

19 58 

19 3 4 

.5 0 8 

2 2 4 4 

2 22 0 

2 19 5 

2 16 9 

2 14 4 

2 117 

2 0 9 1 

2 06 5 

20 3 8 

2 0 12 

19 8 7 

19 6 2 

19 3 7 

.5 0 9 

2 2 4 8 

2 223 

2 198 

217 3 

2 14 7 

2 12 1 

2 09 4 

2 06 8 

2 0 4 2 

2 0 15 

199 0 

19 65 

19 4 0 

.5 10 

22 5 1 

2 2 2 7 

22 02 

2176 

2 15 0 

2 12 4 

2 0 9 8 

2 0 71 

2 0 4 5 

2 0 19 

199 3 

1 9 68 

19 4 3 

.5 11 

22 5 5 

2 2 3 0 

2 2 0 5 

218 0 

2 15 4 

2 12 8 

2 10 1 

2 0 7 5 

204 8 

2 0 2 2 

199 6 

19 7 1 

19 4 7 

.5 12 

2 2 5 8 

2 2 34 

2 2 0 9 

2 18 3 

2 15 7 

2 13 1 

2 10 4 

2 0 7 8 

2 0 5 2 

2 0 2 5 

2 00 0 

19 74 

19 5 0 

.5 13 

2 2 6 2 

2 2 37 

2 2 12 

2 18 7 

2 16 1 

2 13 4 

2 10 8 

2 0 8 1 

2 0 5 5 

2 0 2 9 

2 00 3 

19 7 8 

19 5 3 

.5 14 

2 2 6 6 

2 2 4 1 

2 2 16 

2 19 0 

2 16 4 

2 13 8 

2 111 

2 0 8 5 

20 5 8 

2 0 3 2 

2 0 06 

19 8 1 

19 5 6 

.5 15 

2 2 6 9 

2 2 4 4 

2 2 19 

2 19 4 

2 16 8 

2 14 1 

2115 

2 0 8 8 

20 6 2 

2 0 3 5 

2 009 

19 8 4 

19 5 9 

.5 16 

22 7 3 

2 2 4 8 

2 2 2 3 

2197 

2 171 

2 14 5 

2 118 

2 09 1 

20 6 5 

2 0 3 8 

2 0 13 

1 987 

19 6 2 

.5 17 

2 2 7 6 

2 2 5 2 

2 2 2 6 

2 2 01 

2 17 5 

2 14 8 

2 12 1 

2 09 5 

20 6 8 

2 0 4 2 

2 0 16 

19 90 

19 6 5 

•5 18 

2 2 8 0 

2 2 5 5 

22 30 

2 2 0 4 

217 8 

2 15 1 

2 12 5 

2 0 9 8 

207 1 

2 0 4 5 

2 0 19 

19 94 

19 6 9 

.5 19 

2 2 8 4 

2 25 9 

2 2 3 3 

2 2 08 

2 18 1 

2 15 5 

2 12 8 

2 10 1 

207 5 

2 0 4 8 

2 0 2 2 

19 97 

19 72 

.5 20 

22 8 7 

2 2 6 2 

2 2 3 7 

2 2 11 

2 18 5 

2 15 8 

2 13 1 

2 10 5 

2 0 7 8 

2 0 5 2 

2 0 26 

2 0 00 

19 7 5 

.5 21 

2 2 9 1 

2 2 6 6 

2 2 4 0 

22 15 

2188 

2 16 1 

2 13 5 

2 108 

2 0 8 1 

2 0 5 5 

2 029 

2 0 0 3 

19 7 8 

.5 2 2 

2 2 9 4 

2 2 6 9 

2 2 4 4 

2 2 18 

2 192 

2 16 5 

2 13 8 

2 111 

2 0 8 5 

2 0 5 8 

2 03 2 

2 0 06 

19 8 1 

.5 2 3 

22 98 

2 273 

2 2 4 7 

22 22 

2 19 5 

2 16 8 

2 14 1 

2 115 

2 0 8 8 

2 0 6 1 

2 0 3 5 

2 0 09 

19 8 4 

5 24 

2 3 0 1 

2 2 7 6 

2 2 5 1 

22 25 

2199 

2 172 

2 14 5 

2 118 

20 9 1 

2 0 6 5 

2 0 3 8 

2 0 13 

19 87 

.5 2 5 

2 3 0 5 

2 2 8 0 

2 2 5 4 

2 2 28 

2 20 2 

2 175 

2 14 8 

2 121 

20 9 4 

2 0 6 8 

2 04 2 

2 0 16 

19 9 0 

5 2 6 

2 3 0 9 

2 2 8 3 

2 2 5 8 

22 32 

2 2 0 5 

2 17 8 

2 15 1 

2 12 4 

2 0 9 8 

2 07 1 

2 04 5 

2 0 19 

19 9 3 

5 27 

2 3 12 

2 2 8 7 

2261 

2 2 35 

2 2 0 9 

2 18 2 

2 15 5 

2 128 

210 1 

2 07 4 

2 04 8 

2 0 2 2 

19 9 6 

5 28 

2 3 16 

2 2 9 1 

2 2 6 5 

22 39 

2212 

2 18 5 

2 15 8 

2 13 1 

210 4 

2 0 7 8 

2 0 5 1 

2 0 2 5 

19 9 9 

5 2 9 

2 3 19 

2 29 4 

2 2 6 8 

22 4 3 

2 216 

2 18 8 

2 16 1 

2 13 4 

210 8 

208 1 

2 0 5 4 

2 0 2 8 

2003 

'.5 3 0 

23 2 3 

2 2 9 8 

2272 

22 46 

2 2 19 

219 2 

2 16 5 

2138 

2111 

2 0 8 4 

2 05 8 

2 0 31 

2 006 

.5 31 

23 2 6 

2 3 0 1 

2 2 7 5 

2 2 4 9 

2 22 2 

2195 

2 16 8 

2 14 1 

2114 

2 0 8 7 

2 06 1 

2 0 35 

2 0 0 9 

.5 3 2 

2 3 3 0 

2 3 05 

2 27 9 

2 2 53 

2 226 

2 19 8 

2 17 1 

214 4 

2117 

2 0 9 0 

2 06 4 

2 0 38 

2 0 12 

.5 3 3 

2 3 3 3 

2 3 0 8 

2282 

2 2 56 

2 22 9 

2 2 02 

2 17 5 

2 14 8 

212 1 

2 0 9 4 

2 06 7 

2 0 4 1 

2 0 15 

.5 3 4 

23 3 7 

2 312 

22 8 6 

22 59 

2 23 3 

22 05 

2 17 8 

2 151 

212 4 

209 1 

2 07 0 

2 0 4 4 

2 0 18 

.5 3 5 

2 3 4 1 

2 3 15 

2 2 8 9 

2 2 6 3 

2 2 3 6 

2 2 09 

2 18 1 

2 15 4 

212 7 

2 10 0 

2 07 3 

2 0 47 

2 0 2 1 

.5 3 6 

2 3 4 4 

2 3 19 

2 2 9 3 

22 66 

2 2 3 9 

2 212 

2 18 4 

2 157 

213 0 

2 10 3 

2 077 

2 0 50 

2 0 2 4 

.5 3 7 

2 3 4 8 

2 3 2 2 

2 2 9 6 

2 2 7 0 

2 24 3 

2 215 

2 18 8 

2 16 1 

2 13 4 

2 10 7 

2 08 0 

2 0 5 3 

2 0 2 7 

.5 3 8 

23 5 1 

2 3 2 6 

2 300 

22 7 3 

2 24 6 

22 19 

2 19 1 

2 16 4 

21 3 7 

2110 

2 083 

2 0 56 

2 03 0 

.5 3 9 

2 3 5 5 

2 32 9 

2 3 0 3 

2 2 77 

2 25 0 

2 2 2 2 

2 19 4 

2 16 7 

214 0 

2 113 

2 08 6 

2 0 59 

2 0 3 3 

.5 4 0 

2 3 5 8 

2 3 33 

2 3 07 

2 2 8 0 

2 2 5 3 

2 2 25 

2 19 8 

2 17 0 

214 3 

2 116 

2 0 8 9 

2 0 6 3 

2 0 3 6 

.5 4 1 

2 3 6 2 

2 3 3 6 

2 3 10 

2 2 8 4 

2 2 5 6 

2 2 29 

22 0 1 

2 17 4 

214 7 

2 119 

2 09 2 

2 0 66 

2 0 3 9 

.5 4 2 

23 6 5 

2 34 0 

23 14 

2 2 8 7 

2 2 60 

22 32 

2 2 0 4 

2 177 

215 0 

2123 

2 09 6 

2 0 69 

2 0 42 

.5 4 3 

2 3 6 9 

2 3 4 3 

2 3 17 

2 2 9 0 

2 263 

2 2 3 5 

2 2 0 8 

2 18 0 

215 3 

2 12 6 

2 09 9 

20 72 

2 0 4 5 

.5 4 4 

2 3 7 2 

2 3 4 7 

2 321 

22 9 4 

2 2 67 

2 2 3 9 

2 2 11 

2 18 4 

215 6 

2 12 9 

2 102 

2 0 75 

2 0 4 8 

5 4 5 

2 3 7 6 

2 35 0 

2 3 2 4 

2 2 9 7 

2 2 7 0 

2 24 2 

2 2 14 

2 187 

215 9 

2 13 2 

2105 

2 0 7 8 

2 0 5 1 

.5 4 6 

23 7 9 

2 35 4 

2 327 

2 3 01 

22 73 

2 24 5 

22 17 

2 19 0 

216 3 

213 5 

2 108 

2 0 8 1 

2 0 5 4 

.5 4 7 

2 3 8 3 

2 3 5 7 

2 3 31 

2 3 04 

2 2 77 

2 24 9 

2 2 2 1 

2 19 3 

216 6 

2 13 8 

2 111 

2 0 8 4 

2 0 5 7 

.5 4 8 

2 3 8 6 

2 361 

2 3 3 4 

2 3 07 

2 2 80 

2 2 52 

2 2 2 4 

2 19 7 

216 9 

2 14 2 

2 114 

2 0 87 

2 06 0 

.5 4 9 

2 3 9 0 

2 3 6 4 

2 3 3 8 

2 3 11 

2 2 83 

2 2 55 

2 2 2 7 

2 2 0 0 

217 2 

2 14 5 

2 117 

2 0 90 

2 06 3 

.5 5 0 

2 3 9 4 

2 36 8 

2 3 4 1 

2 3 14 

2 2 87 

2 2 5 8 

2 2 3 0 

220 3 

217 6 

2 14 8 

2 12 1 

2 0 9 3 

2 0 6 6 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 
stolchlo- 
metric fuel- 
air ratio. 

Ideal combustion-temperature rise, AT, °R 

Inlet-air temperature, °R 

S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.5 5 1 

2 3 9 7 

2 371 

2 3 4 5 

2 3 18 

2 2 9 0 

2 2 6 2 

2 2 3 4 

2 2 0 6 

217 9 

2 15 1 

2 12 4 

2 0 96 

2 0 6 9 

.5 5 2 

2 4 0 1 

2 37 5 

2 3 4 8 

2 3 21 

2 2 9 3 

2 2 6 5 

2 2 3 7 

2 2 0 9 

2 18 2 

2 15 4 

2 127 

2 0 99 

2 0 7 2 

.5 5 3 

2 4 0 4 

2 3 7 8 

2 3 5 2 

2 3 2 4 

^2 97 

2 2 6 8 

2 2 4 0 

22 13 

218 5 

2 15 7 

2 13 0 

2 10 2 

2 0 7 5 

.5 5 4 

2 4 0 8 

2 382 

2 3 5 5 

2 3 28 

2 3 0 0 

2 2 7 2 

2 2 4 4 

22 16 

218 8 

2 16 1 

2 13 3 

2 105 

2 0 7 8 

.5 5 5 

2 4 11 

2 3 8 5 

2 3 5 8 

2 3 3 1 

2 3 0 4 

2 2 7 5 

2 2 4 7 

2 2 19 

2 19 1 

2 16 4 

2 136 

2 10 8 

2 0 8 1 

.5 5 6 

2 4 15 

2 3 8 8 

2 3 6 2 

2 3 35 

2307 

2 2 7 8 

22 5 0 

22 22 

219 5 

2 16 7 

2 139 

2 111 

2 0 8 4 

.5 5 7 

2 4 18 

2 39 2 

2 3 6 5 

2 3 38 

2 3 10 

2 2 8 2 

2 2 5 3 

2 2 26 

219 8 

2 17 0 

2 142 

2 115 

2 0 8 7 

.5 5 8 

2 4 2 2 

2 39 5 

2 3 6 9 

2 3 4 1 

2 3 14 

2 2 85 

2 2 5 7 

2 2 29 

2 2 0 1 

2 17 3 

2 14 5 

2 118 

2 0 9 0 

.5 5 9 

2 4 2 5 

2 39 9 

2 3 7 2 

2 3 4 5 

2 3 17 

2 2 8 8 

2 2 6 0 

2 2 3 2 

2 2 0 4 

2 17 6 

2 14 8 

2 12 1 

2 0 9 3 

.5 6 0 

2 4 2 9 

2 4 0 2 

2 376 

2 3 4 8 

2320 

2 2 9 1 

2 2 6 3 

2 2 3 5 

2 2 0 7 

2 17 9 

2 15 1 

2 12 4 

2 0 9 6 

.5 6 1 

2 4 3 2 

2 4 0 6 

2 3 7 9 

2 3 52 

2 3 2 4 

2 29 5 

2 2 6 6 

22 38 

2 2 11 

2 18 3 

2 15 5 

2 12 7 

2 0 9 9 

.5 6 2 

2 4 3 6 

2 4 0 9 

2 3 8 2 

2 3 55 

2 3 2 7 

2 29 8 

2 2 7 0 

2 2 4 2 

22 14 

2 18 6 

2 158 

2 130 

2 10 2 

.5 6 3 

2 4 3 9 

2 4 13 

2 3 8 6 

2 3 58 

23 30 

2 3 0 1 

2 2 7 3 

22 4 5 

2 2 17 

2 18 9 

2 16 1 

2 13 3 

2 10 4 

.5 6 4 

2 4 4 3 

2 4 16 

2 3 8 9 

2 3 62 

2 3 3 4 

2 3 05 

2 2 7 6 

2 2 4 8 

2 2 2 0 

2 19 2 

2 16 4 

2 1*3 6 

2 10 7 

.5 6 5 

2 4 4 6 

2 4 2 0 

2 39 3 

2 3 65 

2 3 3 7 

2 3 0 8 

2 2 7 9 

2 2 5 1 

2^2 3 

2 19 5 

2 167 

2 139 

2 110 

.5 6 6 

2 4 4 9 

2 4 2 3 

2 3 9 6 

2 3 68 

2 3 4 0 

2 311 

2 2 8 3 

2 2 5 4 

2 2 2 6 

2 19 8 

2 17 0 

2 14 2 

2 113 

.5 67 

2 4 5 3 

2 4 27 

2 3 9 9 

23 7 2 

2 3 4 4 

2 314 

2 2 8 6 

22 58 

2 2 3 0 

2 2 0 1 

2 17 3 

2 14 5 

2 116 

.5 6 8 

2 4 5 6 

2 4 3 0 

2 4 0 3 

2 3 75 

2347 

2 3 18 

2 2 8 9 

22 6 1 

22 3 3 

2 2 0 4 

2 176 

2 14 8 

2 119 

.5 6 9 

2 4 6 0 

2 4 33 

2 4 0 6 

2 3 7 8 

2350 

2 3 2 1 

2 2 9 2 

2 2 6 4 

2 2 3 6 

2 2 0 7 

2 179 

2 150 

2 12 2 

.5 70 

2 4 6 3 

2 4 3 7 

2 4 10 

2 3 82 

2 3 5 4 

2 3 2 4 

2 2 9 5 

2 2 6 7 

22 3 9 

2 2 11 

2 182 

2 15 3 

2 12 5 

•5 7 1 

2 4 6 7 

2 4 4 0 

2 4 13 

2 3 8 5 

2 3 5 7 

2 3 2 8 

2 2 9 9 

2 2 7 0 

2 2 4 2 

2 2 14 

2 18 5 

2 15 6 

2 12 8 

.5 7 2 

24 7 0 

2 4 4 4 

2 4 16 

2 3 8 9 

23 60 

2 3 3 1 

2 3 02 

2 2 7 4 

2 2 4 5 

2 2 17 

2 18 8 

2 159 

2 13 1 

.5 7 3 

2 4 7 4 

2 4 4 7 

2 42 0 

2 3 9 2 

2 3 6 3 

2 3 3 4 

2 3 0 5 

2 2 7 7 

2 2 4 8 

2 2 2 0 

2 19 1 

2 16 2 

2 13 4 

.5 7 4 

2 4 7 7 

2 45 1 

2 4 2 3 

2 3 95 

2367 

2 3 37 

2 3 0 8 

2 2 8 0 

2 2 5 1 

2 2 2 3 

2 19 4 

2 165 

2 13 6 

.5 7 5 

2 4 8 1 

2 4 5 4 

2 4 2 7 

2 3 9 9 

2 3 7 0 

2 34 1 

2 3 12 

22 8 3 

22 5 5 

2 2 2 6 

2 19 7 

2 168 

2 13 9 

.5 7 6 

2 4 8 4 

2 4 5 7 

2 4 3 0 

2 4 02 

2373 

2 3 4 4 

2 3 15 

2 2 8 6 

2 2 5 8 

2 2 29 

2 20 0 

2 17 1 

2 14 2 

.5 7 7 

2 4 8 8 

2 4 6 1 

2 4 3 3 

2 4 05 

2 3 77 

2 3 47 

2 3 18 

2 2 8 9 

22 6 1 

2 2 3 2 

2 20 3 

2 174 

2 14 5 

.5 7 8 

2 4 9 1 

2 4 6 4 

2 4 3 7 

2 4 0 9 

23 80 

2 3 5 0 

2 3 2 1 

2 2 9 3 

2 2 6 4 

2 2 3 5 

2 206 

2 177 

2 14 8 

.5 7 9 

2 4 9 5 

2 4 6 8 

2 4 4 0 

2 4 12 

23 83 

2 3 5 4 

2 3 2 4 

2 2 9 6 

2 2 6 7 

2 2 3 8 

2 209 

2 180 

2 15 1 

.5 8 0 

2 4 9 8 

2 4 7 1 

2 4 4 4 

2 4 15 

2 3 87 

2 3 5 7 

2 3 2 8 

2 2 9 9 

2 2 7 0 

2 2 4 1 

2 2 12 

2 18 3 

2 15 4 

.5 8 1 

25 0 1 

2 4 7 5 

2 4 4 7 

2 4 19 

2 3 90 

2 3 6 0 

2 3 3 1 

2 3 02 

2 2 7 3 

2 2 4 4 

2 2 15 

2 18 6 

2 15 6 

.5 8 2 

25 0 5 

2 4 7 8 

2 4 5 0 

2 4 22 

23 93 

2 3 6 3 

2 3 3 4 

2 3 0 5 

22 7 6 

2 2 4 7 

2 218 

2 189 

2 15 9 

.5 8 3 

2 5 0 8 

2 4 81 

2 4 5 4 

2 4 25 

23 96 

2 3 6 7 

2 3 3 7 

2 3 08 

2 2 8 0 

2 2 5 0 

2 221 

2 19 2 

2 16 2 

.5 8 4 

25 12 

2 4 85 

2 4 5 7 

2 4 29 

2 4 0 0 

2 3 7 0 

2 3 4 0 

2 3 12 

228 3 

2 2 5 3 

2 224 

2 195 

2 16 5 

.5 8 5 

25 15 

2 4 8 8 

2 4 6 0 

2 4 32 

2 40 3 

2 3 7 3 

2 3 4 4 

2 3 15 

2 2 8 6 

2 2 5 7 

2 2 27 

2 19 8 

2168 

.5 8 6 

2 5 19 

2 4 92 

2 4 6 4 

2 4 35 

2 406 

2 3 7 6 

2 3 4 7 

2 3 18 

22 8 9 

2 26 0 

2 23 0 

2 2 00 

2 17 1 

.5 8 7 

25 2 2 

2 4 9 5 

2 4 6 7 

2 4 3 9 

2 4 10 

2 3 7 9 

2 3 5 0 

2 3 21 

2 2 9 2 

2 26 3 

2 2 3 3 

2 2 03 

217 3 

.5 8 8 

2 5 2 6 

2 4 9 8 

2 47 0 

2 4 4 2 

2 4 13 

2 3 8 3 

2 3 5 3 

2 3 2 4 

22 9 5 

2 26 6 

2 236 

2 2 06 

2 17 6 

.5 8 9 

252 9 

2 5 02 

2 4 7 4 

2 4 45 

2 416 

2 3 8 6 

2 3 5 6 

2 3 27 

22 9 8 

2 26 9 

2 239 

2 2 09 

2 17 9 

.5 9 0 

2 5 3 2 

2 5 05 

2 4 7 7 

2 4 4 9 

2 4 19 

2 3 8 9 

2 3 5 9 

2 3 3 0 

2 3 0 1 

2 2 7 2 

2 242 

2 2 12 

2182 

.5 91 

2 5 3 6 

2 5 0 9 

2 4 8 1 

2 4 52 

2 4 2 3 

2 3 9 2 

2 3 6 3 

2 3 3 4 

2 3 0 4 

2 2 7 5 

2 245 

2 2 15 

2 18 5 

.5 9 2 

2 5 3 9 

2 512 

2 4 84 

2 4 55 

2 426 

2 39 6 

2 3 6 6 

2 3 3 7 

2 3 0 7 

2 27 8 

2 24 8 

2 2 18 

2 18 7 

.5 9 3 

25 4 3 

2 5 15 

2 4 8 7 

2 4 58 

2 4 2 9 

2 3 9 9 

2 3 6 9 

2 3 4 0 

2 3 10 

2 2 8 1 

2 251 

2 221 

2 19 0 

.5 9 4 

2 5 4 6 

2 519 

2 4 91 

2 4 6 2 

2 4 3 2 

2 4 02 

2 3 7 2 

2 3 4 3 

2 3 13 

2 28 4 

2 254 

2 2 2 4 

2 19 3 

.5 9 5 

2 5 5 0 

2 522 

2 4 9 4 

2 4 65 

2 4 36 

2 4 0 5 

2 3 7 5 

2 3 4 6 

2 3 17 

2 28 7 

2 257 

2 2 26 

2 19 6 

.5 96 

25 5 3 

2 525 

2 4 9 7 

2 4 6 8 

2 4 3 9 

2 4 0 8 

2 3 7 8 

2 3 4 9 

2 3 2 0 

2 29 0 

2 26 0 

2 2 29 

2 19 9 

•5 97 

25 5 6 

2 5 2 9 

2 5 0 1 

24 72 

2 4 4 2 

2 4 12 

2 3 8 2 

2 3 5 2 

2 3 2 3 

2 29 3 

2 263 

2 2 3 2 

2 20 1 

.5 98 

2 5 6 0 

2 5 32 

2 5 04 

2 4 7 5 

2 44 5 

2 4 15 

2 3 8 5 

2 3 5 5 

2 3 2 6 

2 29 6 

2 266 

2 2 35 

2 20 4 

.5 99 

25 6 3 

2 5 3 6 

2 5 0 7 

2 4 7 8 

2 4 4 9 

2 4 18 

2 3 8 8 

2 3 59 

2 3 2 9 

2 29 9 

2 268 

2 2 3 8 

2 2 0 7 

•600 

25 6 7 

2 5 3 9 

2 511 

2 4 8 1 

2 45 2 

24 2 1 

2 3 9 1 

2 3 6 2 

2 3 3 2 

2 30 2 

2 27 1 

2 2 4 1 

2 2 10 


S = 0.501 to 0.600 


ro 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 AIMOSPHERE 


Fraction of 




Ideal combustion-temperature rise, AT, °R 





metric fuel- 
air ratio, 

S 





Inlet-air temperature, °R 






400 

500 

600 

700 

800 

900 

1000 

1100 

. 1200 

1300 

1400 

1500 

1600 

0.6 0 1 

25 7 0 

2 5 4 2 

2 514 

2 4 85 

2 4 5 5 

2 A 25 

2 3 9 4 

2 3 6 5 

2 3 3 5 

2 3 0 5 

2 2 7 4 

2 2 4 4 

2 2 13 

.6 0 2 

2 5 7 4 

2 5 4 6 

2 5 17 

2 4 8 8 

2 45 8 

2 4 2 8 

2 3 9 8 

2 3 6 8 

2 3 3 8 

2 3 0 8 

2 2 7 7 

2 2 4 7 

2 2 15 

.6 0 3 

2 5 7 7 

2549 

2 5 2 1 

2 4 9 1 

2 4 6 2 

2 4 3 1 

2 4 0 1 

2 3 71 

2 3 4 1 

2 3 11 

2 2 8 0 

2 2 49 

2 2 18 

.6 0 4 

2 5 8 0 

2 5 5 3 

2 5 2 4 

2 4 9 5 

2 46 5 

2 4 3 4 

2 4 0 4 

2 3 7 4 

2 3 4 4 

2 3 14 

2 2 8 3 

2 2 5 2 

2 2 2 1 

.6 0 5 

2 5 8 4 

2 5 5 6 

2 52 7 

2 4 9 8 

2 468 

24 3 8 

2 4 0 7 

2 3 7 8 

2 3 4 7 

2 317 

2 2 8 6 

2 2 55 

2 2 2 4 

.6 0 6 

25 8 7 

2 55 9 

2 5 3 1 

2 5 01 

2 4 7 2 

2 4 4 1 

2 4 10 

2 3 8 1 

2 3 5 1 

2 3 2 0 

2 2 8 9 

2 2 5 8 

2 2 2 7 

.6 0 7 

2 5 9 1 

2 56 3 

2 5 3 4 

2 5 05 

2 4 7 5 

2 4 4 4 

2 4 14 

2 3 8 4 

2 3 5 4 

2 3 2 3 

2 2 9 2 

2 2 6 1 

2 2 2 9 

.6 0 8 

2 5 9 4 

2 5 6 6 

2 5 3 7 

2 5 08 

2 4 7 8 

2 4 4 7 

2 4 17 

2 3 8 7 

2 3 5 7 

2 3 2 6 

2 29 5 

2 2 6 4 

2 2 3 2 

.6 0 9 

2 5 9 8 

2 5 6 9 

2 5 4 1 

2 5 11 

2 4 8 1 

2 4 5 1 

2 4 2 0 

2 39 0 

2 3 6 0 

2 3 2 9 

2 2 9 8 

2 2 6 7 

2 2 3 5 

.6 10 

2 6 0 1 

2 5 7 3 

2 5 4 4 

2 5 15 

2 4 8 5 

2 4 5 4 

2 4 2 3 

2 3 9 3 

2 3 6 3 

2 3 3 2 

2 3 0 1 

2 2 70 

2 2 3 8 

.6 11 

2 6 0 4 

2 5 7 6 

2 54 7 

2 5 18 

2 4 8 8 

2 4 5 7 

2 4 2 7 

2 39 6 

2 3 6 6 

2 3 3 5 

2 3 0 4 

2 2 7 2 

2 2 4 0 

.6 12 

2 6 0 6 

2 5 8 0 

2 5 5 1 

2 5 2 1 

2 4 9 1 

2 4 6 0 

2 4 3 0 

2 4 0 0 

2 3 6 9 

2 3 3 8 

2 3 0 7 

2 2 7 5 

2 2 4 3 

.6 13 

2 6 11 

2 5 8 3 

2 55 4 

2 5 24 

2 4 94 

2 4 6 4 

2 4 3 3 

2 4 0 3 

2 3 7 2 

2 3 4 1 

2 3 10 

2 2 7 8 

2 2 4 6 

j6 1 4 

2 6 15 

2 5 8 6 

2 5 5 7 

2 5 28 

2 4 98 

2 4 6 7 

2 4 3 6 

2 4 0 6 

2 3 7 5 

2 3 4 4 

2 3 13 

2 2 81 

2 2 4 9 

j6 1 5 

2 6 18 

2 59 0 

2 561 

2 5 3 1 

2 5 0 1 

2 4 7 0 

2 4 3 9 

2 4 0 9 

2 3 7 8 

2 3 4 7 

2 3 16 

2 2 84 

2 2 5 1 

.6 16 

2 6 2 1 

2 5 9 3 

2 564 

2 5 3 4 

2 5 0 4 

2 4 7 3 

2 4 4 2 

2 4 12 

2 3 8 1 

2 3 5 0 

2 3 19 

2 2 87 

22 5 4 

.6 17 

26 2 5 

2 5 9 6 

2 56 7 

2 5 3 8 

2 5 0 7 

2 4 7 6 

2 4 4 6 

2 4 15 

2 3 8 4 

2 3 5 3 

2 3 2 2 

2 2 89 

2 2 5 7 

.6 18 

2 6 2 8 

2 6 0 0 

2 5 7 1 

2 5 4 1 

2 511 

2 4 8 0 

2 4 4 9 

2 4 18 

2 3 8 8 

2 3 5 6 

2 3 2 4 

2 2 9 2 

2 2 6 0 

j6 19 

2 6 3 2 

2 6 0 3 

2 57 4 

2 5 4 4 

2 5 14 

2 4 8 3 

2 4 5 2 

2 4 2 2 

2 3 9 1 

2 3 5 9 

2 3 2 7 

2 2 9 5 

2 2 6 2 

jS20 

26 3 5 

2 6 0 6 

2 5 7 7 

2 5 47 

2 5 17 

2 4 8 6 

2 4 5 5 

2 4 2 5 

2 3 9 4 

2 36 2 

2 3 3 0 

2 2 98 

2 2 6 5 

.6 2 1 

26 3 8 

2 6 10 

2 5 8 0 

2 5 5 1 

2 5 2 0 

24 89 

2 4 5 8 

2 4 28 

2 3 9 7 

2 3 6 5 

2 3 3 3 

2 3 0 1 

2 2 6 8 

.6 2 2 

2 6 4 2 

2 613 

2 5 8 4 

2 5 5 4 

2 5 2 3 

2 4 9 2 

2 4 6 1 

2 4 3 1 

2 4 0 0 

2 36 8 

2 3 3 6 

2 3 04 

2 2 7 0 

.6 2 3 

2 6 4 5 

2 6 1 6 

2 5 8 7 

2 5 57 

25 2 7 

24 96 

2 4 6 5 

2 4 3 4 

2 4 0 3 

2 37 1 

2 3 3 9 

2 3 06 

2 2 7 3 

.6 2 4 

26 4 8 

2 62 0 

2 5 90 

2 5 6 0 

25 30 

2 4 9 9 

2 4 6 8 

2 4 37 

2 4 0 6 

2 3 7 4 

2 3 4 2 

2 3 09 

2 2 7 6 

.6 2 5 

2 6 5 2 

2 6 2 3 

2 5 9 4 

2 5 6 4 

2 5 3 3 

2 5 02 

2 47 1 

2 4 4 0 

2 4 0 9 

2 37 7 

2 3 4 5 

2 3 12 

2 2 7 9 

^26 

26 5 5 

2 6 2 6 

2 5 9 7 

2 5 67 

25 36 

2 5 05 

2 4 7 4 

2 4 4 3 

2 4 12 

2 38 0 

2 3 4 8 

2 3 15 

2 2 8 1 

.6 2 7 

2 6 5 9 

2 6 3 0 

26 00 

2 5 7 0 

2 5 4 0 

2 5 0 8 

2 4 7 7 

2 4 4 6 

2 4 15 

2 3 8 3 

2 3 5 0 

2 3 17 

2 2 8 4 

.6 2 8 

26 6 2 

2 6 3 3 

26 04 

2 5 7 3 

2 5 4 3 

2 511 

2 4 8 0 

2 4 4 9 

2 4 18 

2 3 8 6 

2 3 5 3 

2 3 20 

2 2 8 7 

.6 2 9 

2 6 6 5 

2 6 3 6 

26 07 

2 5 7 7 

2 5 4 6 

2 5 15 

2 4 8 3 

2 4 5 2 

2 4 2 1 

2 38 9 

2 356 

2 3 2 3 

2 2 8 9 

.6 3 0 

2 6 6 9 

2 6 4 0 

2 6 10 

2 5 8 0 

2 5 4 9 

2 5 18 

2 4 8 6 

2 4 5 5 

2 4 2 4 

2 39 2 

2 3 59 

2 3 2 6 

2 2 9 2 

^31 

2 6 7 2 

2643 

26 13 

2 5 8 3 

2 5 5 2 

2521 

2 4 9 0 

2 4 58 

2 4 2 7 

2 39 5 

2 3 6 2 

2 3 2 8 

2 2 9 5 

.6 3 2 

2 6 7 5 

2 6 4 6 

26 17 

2 5 8 6 

2 5 5 6 

2 5 2 4 

2 4 9 3 

2 4 6 2 

2 4 3 0 

2 39 7 

2 36 5 

2 3 3 1 

2 2 9 7 

.6 3 3 

267 9 

2 6 5 0 

2 6 2 0 

2 5 8 9 

2 5 5 9 

2 5 27 

2 4 9 6 

2 46 5 

2 4 3 3 

24 0 0 

2 36 7 

2 3 34 

2 30 0 

.6 3 4 

2 6 8 2 

2 6 5 3 

26 2 3 

25 9 3 

2 5 6 2 

2 5 3 0 

2 4 9 

2 4 6 8 

2 4 3 6 

2 4 0 3 

2 3 7 0 

2 3 37 

2 3 0 2 

.6 3 5 

2 6 8 5 

2 6 5 6 

2 6 2 6 

2 5 96 

2 5 6 5 

2 5 3 4 

2 5 0 2 

2 4 7 1 

2 4 3 9 

2 4 0 6 

2 3 7 3 

2 3 39 

2 3 0 5 

.6 3 6 

2 6 8 9 

2 6 5 9 

26 3 0 

2 5 9 9 

2 5 6 8 

2 5 37 

2 5 0 5 

2 4 7 4 

2 4 4 2 

2 4 0 9 

2 3 7 6 

2 3 4 2 

2 3 0 8 

.6 3 7 

2 6 9 2 

2 6 6 3 

2 6 3 3 

2 6 02 

2 5 7 1 

2 5 4 0 

2 5 0 8 

2 4 7 7 

2 4 4 5 

2 4 12 

2 37 9 

2 3 4 5 

2 3 10 

^38 

2 6 9 5 

2 6 6 6 

26 3 6 

2 6 06 

2 5 7 5 

2 54 3 

2511 

2 4 8 0 

2 4 4 8 

2 4 15 

2 3 8 2 

2 3 4 8 

2 3 13 

.6 3 9 

2 6 9 9 

2 6 6 9 

26 39 

2 6 0 9 

2 5 7 8 

2 5 4 6 

2 5 14 

2 4 8 3 

2 4 5 1 

2 4 18 

2 38 4 

2 3 50 

2 3 16 

.6 4 0 

2 7 0 2 

2 6 7 3 

26 4 3 

2 6 12 

2 5 8 1 

2 54 9 

2 5 17 

2 4 8 6 

2 4 5 4 

24 2 1 

2 387 

2 3 5 3 

2 3 18 

j6 4 1 

27 0 5 

2 6 7 6 

26 4 6 

2 6 15 

2 5 84 

2 5 52 

2 5 2 1 

2 4 8 9 

2 4 5 6 

2 4 2 3 

2 39 0 

2 3 5 6 

2 3 2 1 

j6 4 2 

2 7 0 9 

2 6 7 9 

26 4 9 

2 6 18 

2 5 87 

2 5 55 

2 5 2 4 

2 4 9 2 

2 4 5 9 

2 4 2 6 

2 39 3 

2 3 58 

2 3 2 3 

S 4 3 

2 7 12 

26 8 3 

2 6 5 2 

2 6 22 

2 5 90 

2 5 5 9 

2 5 2 7 

2 4 9 5 

2 4 6 2 

24 29 

2 39 5 

2 3 6 1 

2 3 2 6 

•6 4 4 

2 7 15 

2 6 8 6 

26 5 6 

2 6 25 

2 5 93 

2 5 6 2 

2 5 3 0 

2 4 9 8 

2 4 6 5 

2 4 3 2 

2 39 8 

2 3 64 

2 3 2 9 

.6 4 5 

2 7 19 

2 6 8 9 

26 5 9 

2 6 28 

2 5 97 

2 5 6 5 

2 5 3 3 

2 50 1 

2 4 6 8 

2 4 3 5 

2 4 0 1 

2 3 6 6 

2 3 3 1 

.6 4 6 

272 2 

2 692 

26 6 2 

2 6 3 1 

2 60 0 

2 5 6 8 

2 5 3 6 

2 5 0 4 

2 4 7 1 

2 4 3 8 

2 4 0 4 

2 3 69 

2 3 3 4 

.6 4 7 

2 7 2 5 

2 69 6 

26 6 5 

2 6 3 4 

2 60 3 

2 5 7 1 

2 5 3 9 

2 507 

2 4 7 4 

2 4 4 1 

2 4 0 6 

2 3 7 2 

2 3 3 6 

.6 4 8 

2 7 2 9 

2 6 9 9 

26 6 9 

2 6 3 7 

2 606 

2 5 74 

2 5 4 2 

2 5 10 

2 4 7 7 

2 4 4 3 

2 4 0 9 

2 3 74 

2 3 3 9 

.6 4 9 

27 3 2 

2 702 

26 7 2 

2 6 4 1 

2 60 9 

2 5 7 7 

2 5 4 5 

2 5 13 

2 4 8 0 

2 4 4 6 

2 4 12 

2 3 77 

2 3 4 1 

.6 50 

27 3 5 

2 705 

26 7 5 

2 6 4 4 

2 6 12 

25 8 0 

2 5 4 8 

2 5 16 

2 4 8 3 

2 4 4 9 

2 4 15 

2 3 80 

2 3 4 4 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 AIMOSPHERE 


flLz 

1 t 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

metric fuel- 





Inlet 

-air temperature , ° 

'R 


































S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.6 51 

27 3 9 

2 7 0 9 

26 7 8 

2 6 4 7 

2 6 15 

2 5 8 3 

2 5 5 1 

2 5 19 

2 4 8 6 

2 4 5 2 

2 4 17 

2 3 8 2 

2 3 4 6 

.6 5 2 

27 4 2 

2 712 

26 8 1 

2 6 5 0 

2 6 19 

2 5 8 6 

2 5 5 4 

2 522 

2 4 8 9 

2 4 5 5 

2 4 2 0 

2 3 8 5 

2 3 4 9 

.6 5 3 

2 74 5 

2 715 

26 8 5 

2 6 53 

2 62 2 

2 59 0 

2 5 5 7 

2 5 2 5 

2 4 9 1 

2 4 5 7 

2 4 2 3 

2 3 8 8 

2 35 2 

.6 5 4 

274 9 

2 718 

26 8 8 

2 6 56 

2 6 2 5 

2 5 9 3 

2 5 6 0 

2 5 28 

2 4 9 4 

2 4 6 0 

2 4 26 

2 3 90 

2 3 5 4 

.6 5 5 

27 5 2 

2 722 

26 91 

2 6 6 0 

2 6 2 8 

2 5 9 6 

2 5 6 3 

2 5 3 1 

2 4 9 7 

2 4 6 3 

2 4 2 8 

2 3 93 

2 3 5 7 

.6 5 6 

2 7 5 5 

2 725 

26 94 

2 6 6 3 

2 6 3 1 

2 599 

2 5 6 6 

2 5 3 3 

2 50 0 

2 4 6 6 

2 4 3 1 

2 3 95 

2 3 5 9 

.6 5 7 

27 5 8 

2 72 8 

26 97 

2 6 6 6 

2 6 3 4 

2 6 0 2 

2 5 6 9 

2 5 3 6 

250 3 

2 4 6 9 

2 4 3 4 

2 3 9 8 

2 3 62 

.6 5 8 

276 2 

2 7 31 

2 7 01 

2 6 6 9 

2 6 37 

26 05 

2 5 7 2 

2 5 39 

2 5 0 6 

24 7 1 

2 43 6 

2 4 0 1 

2 3 6 4 

.6 5 9 

27 6 5 

2 7 3 5 

27 04 

2 6 7 2 

2 64 0 

26 08. 

2 5 7 5 

2 5 4 2 

2 5 0 9 

2 4 7 4 

2 4 3 9 

2 4 0 3 

2 3 6 7 

.6 6 0 

27 6 8 

2 7 3 8 

27 07 

2 6 7 5 

2 64 3 

26 11 

2 5 7 8 

2 5 4 5 

2511 

2 4 7 7 

2 4 4 2 

2 4 06 

2 36 9 

.6 6 1 

27 7 2 

2 7 4 1 

27 10 

2 6 7 8 

2 6 4 6 

26 14 

2 5 8 1 

2 5 4 8 

2 514 

2 4 8 0 

2 4 4 4 

2 4 08 

2 3 72 

.6 6 2 

277 5 

2 7 4 4 

27 13 

2 6 82 

2 65 0 

26 17 

2 5 8 4 

2 5 51 

2517 

2 4 8 3 

2 4 47 

2 4 11 

2 3 7 4 

.6 6 3 

27 7 8 

2 7 4 8 

2717 

2 6 8 5 

2 6 5 3 

2 6 2 0 

2 5 8 7 

2 5 5 4 

2 5 2 0 

2 4 8 5 

2 4 5 0 

2 4 14 

2 3 7 7 

.6 6 4 

278 1 

2 75 1 

2 7 2 0 

2 6 8 8 

2 65 6 

2 6 2 3 

2 5 9 0 

2 557 

2 5 2 3 

2 4 8 8 

2 4 52 

2 4 16 

2 3 7 9 

.6 6 5 

278 5 

2 7 5 4 

272 3 

2 6 9 1 

2 6 5 9 

26 2 6 

2 5 9 3 

2 5 6 0 

252 6 

2 4 9 1 

2 4 5 5 

2 4 19 

2 3 82 

.6 6 6 

27 8 8 

2 7 5 7 

272 6 

2 6 9 4 

2 662 

26 29 

2 5 9 6 

2 5 6 3 

2 5 2 8 

2 4 9 4 

2 4 58 

2 4 2 1 

2 3 8 4 

.6 6 7 

27 9 1 

2 76 1 

2 7 2 9 

2 6 97 

2 6 6 5 

26 3 2 

2 5 9 9 

2 56 6 

2 5 3 1 

2 4 9 6 

2 46 0 

2 4 2 4 

2 3 8 6 

.6 6 8 

27 9 4 

2 76 4 

27 32 

27 00 

2 66 8 

26 35 

2 6 0 2 

2 5 6 8 

2 5 3 4 

2 4 9 9 

2 46 3 

2 4 26 

2 3 8 9 

.6 6 9 

2 7 9 8 

2 767 

27 3 6 

2 7 03 

2 6 7 1 

26 3 8 

2 6 0 5 

2571 

253 7 

2 5 0 2 

2 46 6 

2 4 29 

2 3 9 1 

.6 7 0 

28 0 1 

2 77 0 

27 3 9 

2 7 07 

2 674 

2 6 4 1 

2 6 0 8 

2 574 

2 54 0 

25 0 4 

2 46 8 

2 4 3 1 

2 3 9 4 

.67 1 

2 8 0 4 

2 77 3 

2 7 4 2 

2 7 10 

2 6 7 7 

2 6 4 4 

2 6 11 

2 5 7 7 

2 5 4 3 

2 5 0 7 

2 47 1 

2 4 3 4 

2 3 9 6 

.6 7 2 

28 0 7 

2 7 7 7 

2 7 4 5 

2 7 13 

2 6 8 0 

26 47 

2 6 14 

2 5 8 0 

2 5 4 5 

2 5 10 

2 47 4 

2 4 37 

2 3 9 9 

£7 3 

2 8 11 

2 7 8 0 

27 4 8 

2 7 16 

2 6 83 

26 5 0 

2 6 17 

2 5 8 3 

2 5 4 8 

25 13 

2 47 6 

2 4 39 

2 4 0 1 

£7 4 

2 8 14 

2 7 8 3 

27 5 1 

2 7 19 

2 6 86 

26 5 3 

2 6 2 0 

2 5 8 6 

2 5 5 1 

2 5 15 

2 47 9 

2 4 4 2 

2 4 0 4 

.6 7 5 

28 17 

2 78 6 

27 5 4 

2 7 22 

2 6 8 9 

26 5 6 

2 6 2 3 

2 5 89 

2 5 5 4 

25 13 

2 4 8 1 

2 4 4 4 

2 4 0 6 

.6 7 6 

2 8 2 0 

278 9 

27 5 8 

2 7 25 

2 6 9 2 

2 6 5 9 

2 6 2 5 

2 5 9 1 

2 5 5 6 

2 5 2 1 

2 4 8 4 

2 4 4 7 

2 4 0 8 

,6 7 7 

28 2 4 

2 79 3 

27 61 

2 7 28 

2 6 95 

2662 

2 6 2 8 

2 59 4 

2 5 5 9 

2 5 2 3 

2 487 

2 4 49 

2 4 11 

.6 7 8 

2 8 2 7 

2 79 6 

27 6 4 

2 7 3 1 

2 6 98 

26 65 

2 6 3 1 

2 597 

2 5 6 2 

2 5 2 6 

2 489 

2 4 5 2 

2 4 13 

.6 7 9 

2 8 3 0 

2 79 9 

27 6 7 

2 7 3 4 

2 7 0 1 

26 6 8 

2 6 3 4 

2 6 0 0 

2 5 6 5 

25 29 

2 49 2 

2 4 54 

2 4 16 

.6 8 0 

2 8 3 3 

2 8 02 

27 7 0 

2 7 3 8 

2 7 0 4 

26 7 1 

2 6 3 7 

2 6 0 3 

2 5 6 7 

25 3 1 

2 49 4 

2 4 57 

2 4 18 

.6 8 1 

28 3 7 

2 8 05 

27 7 3 

2 7 4 1 

2 7 0 7 

2 6 7 4 

2 6 4 0 

2 6 06 

2 5 7 0 

2 5 3 4 

2 49 7 

2 4 59 

2 4 2 0 

.6 8 2 

2 8 4 0 

2 8 0 8 

2 7 7 6 

2 7 4 4 

2 7 10 

2 6 77 

2 6 4 3 

2 6 08 

2 5 7 3 

25 3 7 

2 50 0 

2 4 6 2 

2 4 2 3 

.6 8 3 

2 8 4 3 

2 8 12 

27 8 0 

2 7 4 7 

2713 

26 8 0 

2 6 4 6 

2 6 11 

2 5 7 6 

2 5 3 9 

2 502 

2 4 6 4 

2 4 2 5 

.6 8 4 

284 6 

2815 

2 7 8 3 

2 7 5 0 

27 17 

26 8 3 

2 6 4 9 

2 6 14 

2 5 7 8 

2 5 4 2 

2 50 5 

2 4 66 

2 4 27 

.6 8 5 

28 5 0 

2 8 18 

27 8 6 

2 7 5 3 

2 7 2 0 

26 8 6 

2 6 5 2 

2 6 17 

2 5 8 1 

2 5 4 5 

2 5 07 

2 4 69 

2 4 3 0 

.6 8 6 

2 8 5 3 

2 8 2 1 

2 7 8 9 

2 7 56 

2 7 2 3 

26 8 9 

2 6 5 4 

2 6 2 0 

258 4 

2 5 4 7 

2 510 

2 4 71 

2 4 3 2 

.687 

28 5 6 

2 8 2 4 

27 92 

2 7 5 9 

2 7 26 

26 92 

2 6 5 7 

2 6 22 

2 5 8 7 

25 5 0 

2 512 

2 4 74 

2 4 3 4 

.6 8 8 

28 5 9 

2 8 27 

27 9 5 

2 7 6 2 

2 7 2 9 

26 95 

2 6 6 0 

2 62 5 

2 5 8 9 

2 5 5 3 

2 515 

2 4 76 

2 4 3 7 

.6 8 9 

28 6 2 

2 8 31 

27 98 

2 7 6 5 

2 7 3 2 

26 9 8 

2 6 6 3 

2 6 28 

2 5 9 2 

2 5 5 5 

2 5 17 

2 4 79 

2 4 3 9 

.6 9 0 

28 6 6 

2 8 3 4 

28 01 

2 7 6 8 

2 7 3 4 

2701 

2 6 6 6 

2 6 3 1 

2 5 9 5 

25 5 8 

2 52 0 

2 4 8 1 

2 4 4 1 

.6 91 

28 6 9 

2 8 37 

28 0 4 

2 7 7 1 

2 7 3 7 

2 7 0 3 

2 6 6 9 

2 6 3 4 

2 5 9 7 

2 5 6 0 

2 522 

2 4 84 

2 4 4 4 

.6 9 2 

287 2 

2 8 4 0 

28 08 

2 7 7 4 

2 7 4 0 

2706 

2 6 7 2 

2 6 3 6 

2 60 0 

25 6 3 

2 525 

2 4 86 

2 4 4 6 

.6 9 3 

2 8 7 5 

2 8 4 3 

28 11 

2 7 7 7 

2 7 4 3 

2 7 09 

2 6 7 5 

2 6 3 9 

2 60 3 

25 6 6 

2 5 2 8 

2 4 8 8 

2 4 4 8 

.6 9 4 

2 8 7 8 

2 8 4 6 

2 8 14 

2 7 8 0 

2 74 6 

2 7 12 

2 6 7 7 

2 6 4 2 

260 6 

2 5 6 8 

2 5 3 0 

2 4 9 1 

2 4 5 1 

.6 9 5 

28 8 2 

2 8 5 0 

28 17 

2 7 8 3 

2 74 9 

2 7 15 

2 6 8 0 

2 6 4 5 

2 60 8 

2 5 7 1 

2 5 3 3 

2 4 9 3 

2 4 5 3 

.6 9 6 

28 8 5 

2 85 3 

28 2 0 

2 7 8 6 

2 7 5 2 

27 18 

2 6 8 3 

2 6 4 7 

2 611 

25 7 3 

2 53 5 

2 4 9 6 

2 4 5 5 

.6 9 7 

28 8 8 

2 8 5 6 

28 2 3 

2 7 8 9 

2 7 5 5 

2 7 2 1 

2 6 8 6 

2 6 5 0 

2 614 

2 5 7 6 

2 53 8 

2 4 98 

2 4 5 8 

.6 9 8 

28 9 1 

2 8 5 9 

2 8 2 6 

2 7 9 2 

2 7 5 8 

2 7 2 4 

2 6 8 9 

2653 

2 616 

2 5 7 9 

2 54 0 

2 5 00 

2 4 6 0 

.6 9 9 

2 8 9 4 

2 862 

28 2 9 

27 95 

2 7 6 1 

2 7 2 7 

2 6 9 2 

2 6 56 

2 619 

25 8 1 

2 54 2 

2 5 0 3 

2 4 6 2 

.7 0 0 

28 9 8 

2 86 5 

28 3 2 

2 7 9 8 

2764 

2 7 3 0 

26 9 4 

2 6 58 

2 62 2 

25 8 4 

2 54 5 

2 5 05 

2 4 6 4 


S = 0.601 to 0.700 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE CM 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

metric fuel- 





Inlet-air temperature. 

Or 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.7 0 1 

2 9 0 1 

2 8 6 8 

28 3 5 

2 8 02 

2 76 7 

2 7 3 3 

2 6 9 7 

2 66 1 

2 62 4 

25 8 6 

2 5 4 7 

2 5 08 

2 4 6 7 

7 0 2 

2 9 0 4 

2 8 7 2 

2 8 3 9 

2 8 05 

2 7 7 0 

27 36 

2 7 0 0 

2 66 4 

2 6 2 7 

2 5 8 9 

2 5 5 0 

2 5 10 

2 4 6 9 

!7 0 3 

2 9 0 7 

2 8 7 5 

2 8 4 2 

2 8 08 

2 7 7 3 

2 7 3 9 

2 7 0 3 

2 6 6 7 

2 6 3 0 

2 5 9 2 

2 5 5 2 

2 5 12 

2 4 7 1 

7 0 4 

2 9 11 

2 8 7 8 

2 8 4 5 

2 8 11 

2 7 76 

2 7 4 2 

2 7 0 6 

2 67 0 

2 63 2 

2 5 9 4 

2 5 55 

2 5 15 

2 4 7 3 

.7 0 5 

2 9 14 

2 8 81 

2 8 4 8 

2 8 14 

2 7 8 0 

2 7 4 5 

2 7 0 9 

2 6 7 3 

2 6 3 5 

2 5 9 7 

2 5 5 7 

2 5 17 

2 4 7 5 

,7 0 6 

2 9 17 

2 8 85 

28 51 

2 8 17 

2 7 8 3 

2 7 4 8 

27 12 

2 6 7 5 

2 63 8 

2 5 9 9 

2 56 0 

2 5 20 

2 4 7 8 

.7 0 7 

2 9 2 0 

2 8 8 8 

2 8 5 4 

2 8 20 

2 7 86 

2 7 5 1 

27 15 

2 6 7 8 

2 6 4 1 

2 6 0 2 

2 56 2 

2 5 2 2 

2 4 8 0 

.7 0 8 

2 9 2 4 

2 89 1 

2 8 5 8 

2 8 23 

2 7 8 9 

2 7 5 3 

27 18 

2 6 8 1 

2 64 3 

2 6 0 5 

2 56 5 

2 5 2 4 

2 4 8 2 

.7 0 9 

2 92 7 

2 8 9 4 

2 8 6 1 

2 8 26 

2 7 9 2 

2 7 5 6 

27 2 0 

2 6 8 4 

2 6 4 6 

2 6 0 7 

2 5 6 7 

2 5 27 

2 4 8 4 

.7 10 

2 9 3 0 

2 8 9 7 

28 64 

2 8 3 0 

2 7 9 5 

2759 

27 2 3 

2 6 8 6 

2 6 4 9 

2 6 10 

2 57 0 

2 5 29 

2 4 8 6 

.7 11 

2 9 3 3 

2 9 0 1 

2 8 6 7 

2 8 3 3 

2 7 9 8 

2 7 6 2 

27 2 6 

2 6 89 

2 6 5 1 

2 6 12 

2 57 2 

2 5 3 1 

2 4 8 8 

.7 12 

2 9 3 6 

2 9 0 4 

2 8 7 0 

2 8 3 6 

2 80 1 

27 6 5 

27 2 9 

2 69 2 

2 6 5 4 

2 6 15 

2 57 5 

2 5 34 

2 4 9 0 

.7 13 

2 9 4 0 

2 9 0 7 

2 8 7 3 

2 8 3 9 

2 80 4 

2 7 6 8 

27 32 

2 69 5 

2 6 5 7 

2 617 

2 57 7 

2 5 36 

2 4 9 3 

.7 14 

2 9 4 3 

2 9 10 

2 8 7 6 

2 8 4 2 

2 80 7 

2 7 7 1 

2 7 3 5 

2 69 7 

2 6 5 9 

2 6 2 0 

2 5 8 0 

2 5 3 8 

2 4 9 5 

.7 15 

2 9 4 6 

2 9 13 

2 8 7 9 

2 8 4 5 

2 8 10 

27 74 

2 7 3 7 

27 0 0 

2 6 6 2 

2 6 2 2 

2 5 8 2 

2 5 4 1 

2 4 9 7 

.7 16 

2 9 4 9 

2 9 16 

2 8 8 3 

2 8 4 8 

2 8 13 

27 77 

2 7 4 0 

27 03 

2 6 6 5 

2 6 2 5 

2 5 8 5 

2 5 4 3 

2 4 9 9 

7 17 

2 9 5 3 

2 9 2 0 

28 8 6 

2 8 5 1 

2 8 16 

27 8 0 

2 7 4 3 

2 7 06 

2 6 6 7 

2 6 2 8 

2 5 8 7 

2 5 4 5 

25 0 1 

.7 18 

2 9 5 6 

2 923 

2 8 8 9 

2 8 5 4 

2 819 

27 8 3 

2 7 4 6 

2 7 06 

2 67 0 

2 6 3 0 

2 589 

2 5 4 8 

2 5 0 3 

.7 19 

2 9 5 9 

2926 

28 92 

2 8 57 

2 8 2 2 

2 7 8 6 

2 7 4 9 

2 7 11 

2 67 2 

2 6 3 3 

2 59 2 

2 5 50 

2 5 0 5 

.7 2 0 

2 9 6 2 

2 9 2 9 

2 8 9 5 

2 8 6 0 

2 8 2 5 

2 7 8 8 

2 7 5 2 

2 7 14 

2 67 5 

2 6 3 5 

2 59 4 

2 5 5 2 

2 5 0 7 

.7 2 1 

2 9 6 5 

2 9 32 

2 8 98 

2 8 6 3 

2 8 2 7 

27 9 1 

27 5 4 

2 7 16 

2 67 8 

2 6 3 8 

2 59 7 

2 5 54 

2 5 10 

.7 2 2 

2 9 6 8 

2 9 35 

2 9 01 

2 8 6 6 

2 8 3 0 

2 7 9 4 

27 5 7 

27 19 

2 6 8 0 

2 6 4 0 

2 59 9 

2 5 57 

2 5 12 

.7 2 3 

2 97 2 

2 9 3 8 

2 9 04 

286 9 

2 8 3 3 

2 7 9 7 

27 6 0 

2 7 2 2 

2 68 3 

2 6 4 3 

2 60 1 

2 5 59 

2 5 14 

.7 2 4 

2 9 7 5 

2 9 4 1 

2 9 0 7 

2 8 7 2 

2 8 36 

2 8 0 0 

27 6 3 

2 7 2 5 

2 6 8 5 

2 6 4 5 

2 6 0 4 

2 5 6 1 

25 16 

.7 2 5 

2 9 7 8 

2 9 4 5 

2 910 

2875 

2 8 3 9 

28 03 

27 6 5 

2 7 27 

2 68 8 

2 6 4 8 

2 6 06 

2 5 6 4 

2 5 18 

.7 2 6 

2 9 8 1 

2 9 4 8 

2 9 13 

2 8 7 8 

2 8 4 2 

28 06 

27 6 8 

2 7 3 0 

2 6 9 1 

2 65 0 

2 6 08 

2 5 66 

2 5 2 0 

7 27 

2 9 8 4 

2 95 1 

2 916 

2 8 8 1 

2 8 4 5 

2 8 0 8 

27 7 1 

2 7 3 3 

2 6 9 3 

2 6 5 2 

2 6 11 

2 5 6 8 

2 5 2 2 

*7 2 8 

29 8 7 

2 95 4 

2 919 

2 8 8 4 

2 8 4 8 

28 11 

2 7 7 4 

2 7 3 5 

2 69 6 

2 6 5 5 

2 6 13 

2 5 70 

2 5 2 4 

.7 2 9 

2 9 9 1 

2 95 7 

2 92 3 

2 8 8 7 

2 8 5 1 

28 14 

2 7 7 6 

2 7 3 8 

2 6 9 8 

2 6 5 7 

2 6 15 

2 5 7 2 

2 5 2 6 

.7 3 0 

2 9 9 4 

2 96 0 

2 92 6 

2 8 9 0 

2 8 5 4 

28 17 

2 7 7 9 

27 4 0 

2 7 0 1 

2 6 6 0 

2 6 18 

2-5 7 5 

2 5 2 8 

;?IJ 

mi 

illi 

ii!i 

iill 

mi 

ms 

i?g| 


l?8l 

illi 

iil§ 


ms 

.7 3 3 

3 0 0 3 

2 9 6 9 

2 9 3 5 

2 8 9 9 

2 86 2 

28 25 

27 8 7 

2 7 4 8 

2 70 8 

2 66 7 

2 6 2 5 

2 5 8 1 

2 5 3 5 

.7 3 4 

30 0 6 

2972 

2 9 38 

2 9 02 

2 86 5 

2 8 2 8 

27 9 0 

2 7 5 1 

2 711 

2 6 7 0 

2 6 27 

2 5 84 

2 5 3 7 

.7 3 5 

3 0 0 9 

2 9 7 5 

2 9 4 1 

2 9 05 

2 86 8 

28 3 1 

27 9 3 

2 7 5 4 

2 713 

2 67 2 

2 6 29 

2 5 86 

2 5 3 9 

.7 3 6 

30 12 

2 9 7 9 

2 94 4 

2 9 08 

2 8 7 1 

28 3 4 

27 9 5 

2 7 56 

2 716 

2 67 4 

2 6 3 2 

2 5 8 8 

2 5 4 1 

7 3 7 

3 0 16 

2 9 8 2 

2 9 4 7 

2 9 11 

2 87 4 

28 37 

2 7 9 8 

2 7 59 

2 718 

2 67 7 

2 6 3 4 

2 5 90 

2 5 4 3 

;7 3 8 

30 19 

2985 

2950 

2 914 

2 8 7 7 

28 39 

2801 

276 1 

2 72 1 

2 6 7 9 

26 36 

2 5 92 

25 4 5 

.7 3 9 

30 2 2 

2 9 8 8 

2 95 3 

2 917 

2 8 8 0 

28 4 2 

2 8 0 4 

276 4 

2 7 2 3 

2 6 8 2 

2 6 39 

2 5 9 5 

2 5 4 7 

.7 4 0 

3 0 2 5 

2 99 1 

2 9 5 6 

2 9 19 

2 883 

28 4 5 

2 8 0 6 

2767 

2 72 6 

2 68 4 

2 6 4 1 

2 5 97 

2 5 4 9 

.7 4 1 

30 2 8 

2 99 4 

2 9 5 9 

2 9 22 

2 8 8 5 

28 4 8 

2 8 0 9 

2 76 9 

2 7 2 8 

2 68 6 

2 6 4 3 

2 5 99 

2 5 5 1 

.7 4 2 

30 3 1 

2 9 9 7 

2 9 6 2 

2 925 

2 8 8 8 

28 5 0 

28 12 

2 7 7 2 

2 73 1 

2 68 9 

2 6 4 5 

2 6 0 1 

2 5 5 3 

.7 4 3 

30 3 4 

3 0 00 

2 9 6 5 

2 9 28 

2 8 9 1 

28 5 3 

2 8 14 

27 74 

2 73 3 

2 69 1 

2 6 4 8 

2 6 03 

2 5 5 5 

.7 4 4 

30 37 

3 00 3 

2968 

2 93 1 

2 8 94 

28 5 6 

28 17 

2 7 77 

2 73 6 

2 69 3 

2 6 5 0 

2 6 05 

25 5 7 

.7 4 5 

30 4 0 

3 00 6 

2 97 0 

2 9 3 4 

2 8 97 

28 5 9 

2 8 19 

2 7 79 

2 73 8 

2 69 6 

2 6 5 2 

2 6 07 

2 5 5 9 

.7 4 6 

3 0 4 3 

3 0 0 9 

2 97 3 

2 9 37 

2 8 99 

28 6 1 

2 8 2 2 

2 7 8 2 

2 7 4 1 

2 69 8 

2 6 5 4 

2 6 10 

2 5 6 1 

.7 4 7 

3 0 4 6 

3 012 

2 97 6 

2 9 4 0 

2 90 2 

28 6 4 

2 8 2 5 

27 8 4 

2 74 3 

2700 

2 6 57 

2 6 12 

2 5 6 3 

.7 4 8 

30 5 0 

3 015 

2 97 9 

2 9 4 3 

2 90 5 

28 67 

2 8 2 7 

2 7 87 

2 7 4 5 

27 0 3 

2 6 59 

2 6 14 

2 5 6 5 

.7 4 9 

3 0 5 3 

3 018 

2 982 

2 9 46 

2 90 8 

28 69 

2 8 3 0 

2 79 0 

2 74 8 

2 7 0 5 

2 66 1 

2 6 16 

2 5 6 7 

.7 5 0 

30 5 6 

3 021 

2 985 

2 94 8 

2 91 1 

28 72 

28 3 3 

2792 

2 75 0 

2 70 7 

2 66 3 

2 6 18 

2 5 69 


3774: 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OP I ATMOSPHERE 




Fraction of 

Ideal combustion- temperature rise, AT, °R 















metric fuel- 





Inlet-air temperature, 

R 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.7 5 1 

30 5 9 

3 02 4 

2 9 88 

2 9 5 1 

2 913 

2 8 7 5 

2 8 3 5 

2 79 5 

2 7 5 3 

27 10 

2666 

2 6 20 

25 71 

.7 5 2 

30 6 2 

3 02 7 

2 9 91 

2 9 5 4 

2 916 

28 7 8 

2 8 3 8 

2 7 9 7 

2 7 5 5 

2 7 12 

2 66 8 

2 6 2 2 

2 5 7 3 

.7 5 3 

30 6 5 

3 0 3 0 

2 9 9 4 

2 9 57 

2 9 19 

2 8 8 0 

2 8 4 0 

2 8 0 0 

2 7 5 8 

2 7 14 

2 6 7 0 

2 6 2 4 

2 5 7 5 

.7 5 4 

3 0 6 8 

3 033 

2 9 9 7 

2 96 0 

2 922 

28 8 3 

2 8 4 3 

2 8 0 2 

2 7 6 0 

2717 

2 6 7 2 

2 6 26 

25 77 

7 55 

30 7 1 

3 0 3 6 

3 0 00 

2 9 6 3 

2 92 5 

28 86 

2 8 4 6 

2 8 0 5 

2 7 6 2 

2 7 19 

2 6 7 4 

2 6 29 

2 5 7 9 

.7 5 6 

3 0 7 4 

3 0 3 9 

3 0 0 3 

2 9 6 5 

2 927 

2 8 8 8 

2 8 4 8 

2 8 0 7 

2 7 6 5 

2 7 2 1 

2 6 7 6 

2 6 3 1 

2 5 8 1 

757 

3 0 7 7 

3 0 4 2 

30 06 

2 96 8 

2 9 3 0 

28 9 1 

2 8 5 1 

2 8 09 

2 7 6 7 

27 2 3 

2679 

2 6 3 3 

25 8 3 

7 58 

3 0 8 0 

3 0 4 5 

30 08 

2 97 1 

2 9 3 3 

2 8 9 4 

2 85 3 

2 8 12 

2 7 6 9 

2 7 2 6 

2 6 8 1 

2 6 35 

2 5 8 5 

.7 5 9 

30 8 3 

3 0 4 8 

3 0 11 

2 9 7 4 

2 9 3 5 

28 9 6 

2 8 5 6 

2 8 14 

2 7 7 2 

2 7 2 8 

2 6 8 3 

2 6 37 

2 5 8 7 

.7 6 0 

30 8 6 

3 05 1 

3 0 14 

2 97 7 

2 938 

2 8 9 9 

2 8 5 8 

2 8 17 

2 77 4 

27 3 0 

26 85 

2 6 39 

2 5 8 9 

.7 6 1 

3 0 8 9 

3 05 4 

3 0 17 

2 9 8 0 

2 9 4 1 

29 0 1 

2 8 6 1 

2 8 19 

2 7 7 7 

27 3 3 

2 6 87 

2 6 4 1 

259 1 

7 62 

3 0 9 2 

3 05 7 

3 0 2 0 

2 9 8 2 

2 9 4 4 

29 04 

2 8 6 3 

2 8 2 2 

2 7 7 9 

27 3 5 

26 89 

2 6 4 3 

2 5 9 3 

.7 6 3 

3 0 9 5 

3 05 9 

3 0 2 3 

2 9 8 5 

2 94 6 

2 9 07 

2 8 6 6 

2 8 2 4 

2 78 1 

2 7 3 7 

2 6 9 2 

2 6 4 5 

25 9 5 

.7 6 4 

3 0 9 8 

3 06 2 

30 2 6 

2 9 8 8 

2 9 4 9 

29 09 

2 8 6 9 

2 8 27 

2 7 8 4 

2 7 3 9 

2 6 9 4 

2 6 4 7 

2 5 9 7 

.7 6 5 

3101 

3 065 

3 0 2 9 

2 99 1 

2 9 5 2 

2912 

2 8 7 1 

2 8 29 

2 78 6 

2 7 4 1 

2 69 6 

2 6 49 

2 5 9 9 

.7 6 6 

3 10 4 

3 06 8 

3 0 3 1 

2 9 9 3 

2 9 5 4 

29 15 

2 8 7 4 

2 83 1 

2 7 8 8 

2 7 4 4 

2 6 9 8 

2 6 5 1 

26 0 1 

.7 6 7 

3107 

3 071 

3 0 3 4 

2 99 6 

2 95 7 

29 17 

2 8 7 6 

2 8 3 4 

2 79 0 

2 74 6 

2 7 0 0 

2 6 5 3 

2 6 0 3 

.7 6 8 

3110 

3 07 4 

3 0 3 7 

2 9 9 9 

2 9 6 0 

29 2 0 

2 8 7 9 

2 8 36 

2 7 9 3 

2 7 4 8 

2 7 0 2 

2 6 55 

2 6 0 4 

.7 6 9 

3 113 

3 07 7 

3 0 4 0 

3 0 02 

2 962 

29 2 2 

2 88 1 

2 839 

2 79 5 

2 7 5 0 

2 7 0 4 

2 6 57 

26 0 6 

.7 7 0 

3 116 

3 08 0 

3 0 4 3 

3 0 04 

2 96 5 

29 2 5 

2 88 4 

2 8 4 1 

2 7 9 7 

2 7 5 2 

2 7 06 

2 6 59 

2 6 0 8 

.7 7 1 

3 119 

3 08 3 

30 4 6 

3 0 07 

2 96 8 

29 27 

2 8 8 6 

2 8 4 3 

2 80 0 

2 7 5 5 

2 7 08 

2 6 6 1 

2 6 10 

.7 7 2 

3 12 2 

3 08 6 

30 4 8 

3 0 10 

2 970 

29 3 0 

2 8 8 8 

2 8 4 6 

2 80 2 

2 7 5 7 

2 7 11 

2 6 6 3 

26 12 

7 7 3 

312 5 

3 08 9 

3 0 5 1 

30 13 

2 97 3 

29 3 3 

2 89 1 

2 8 4 8 

2 8 0 4 

27 5 9 

2 7 13 

2 6 6 5 

2 6 14 

'.7 7 4 

3 12 8 

3 09 1 

3 0 5 4 

30 15 

2 976 

29 3 5 

2 8 9 3 

2 8 5 1 

2 80 6 

2 7 6 1 

2 7 15 

2 6 67 

26 16 

.7 7 5 

313 1 

3 09 4 

3 0 5 7 

3 0 18 

2 978 

2 9 3 8 

2 8 9 6 

2 8 5 3 

2 8 0 9 

2 76 3 

2 7 17 

2 6 69 

26 18 

.7 7 6 

313 3 

3 09 7 

3 0 6 0 

30 21 

2 981 

2 9 4 0 

2 8 9 8 

2 8 5 5 

2 811 

2 7 6 5 

2 7 19 

2 6 7 1 

26 2 0 

.7 7 7 

3 13 6 

3 100 

30 6 2 

3 0 2 4 

2 984 

294 3 

2 9 0 1 

2 8 58 

2813 

2 76 8 

2 7 2 1 

2 6 7 3 

26 2 2 

.7 7 8 

3 13 9 

3 103 

30 6 5 

3 0 26 

2 9 86 

294 5 

29 0 3 

2 8 6 0 

2 8 15 

2 7 7 0 

2 7 2 3 

2 6 75 

2 6 2 4 

.7 7 9 

3 14 2 

3 10 6 

30 6 8 

30 29 

2 9 8 9 

29 4 8 

2 9 0 6 

2 8 6 2 

2 818 

2 7 7 2 

2 7 2 5 

2 6 77 

26 2 5 

.7 8 0 

314 5 

3 10 9 

3071 

3 0 3 2 

2 9.9 2 

29 5 0 

2 9 0 8 

2 86 5 

2 82 0 

2 7 7 4 

2 7 2 7 

2 6 79 

2 6 2 7 

.7 8 1 

3 14 8 

3 111 

30 7 4 

3 0 3 4 

2 9 9 4 

29 5 3 

2 9 10 

2 867 

2 82 2 

2 77 6 

2 7 29 

2 6 80 

26 2 9 

7 8 2 

3151 

3 114 

3 07 6 

3 0 37 

2 9 97 

29 55 

2913 

2 8 6 9 

2 82 4 

2 77 8 

2 7 3 1 

2 6 8 2 

26 3 1 

.7 8 3 

3 15 4 

3 117 

307 9 

3 0 4 0 

2 9 99 

29 5 8 

2 9 15 

2 8 7 2 

2 8 2 7 

2 7 8 0 

2 7 3 3. 

2 6 8 4 

2 6 3 3 

•7 8 4 

3 15 7 

3 12 0 

30 8 2 

30 4 2 

3 00 2 

2 9 6 0 

2 9 18 

2 8 7 4 

2 82 9 

2 78 3 

2 7 3 5 

2 6 8 6 

26 3 5 

.7 8 5 

3 16 0 

3 12 3 

3 0 8 5 

3 0 4 5 

3 00 5 

2 96 3 

29 2 0 

2 8 7 6 

2 8 3 1 

278 5 

2 737 

2 6 8 8 

26 3 7 

.7 8 6 

3 16 3 

3 12 6 

30 87 

3 0 4 8 

3 007 

29 65 

2 9 2 3 

2 8 78 

2 8 3 3 

2 7 8 7 

2 7 3 9 

2 6 90 

26 3 9 

7 87 

3 16 6 

3 12 8 

3 0 9 0 

3 0 5 0 

3 010 

2 9 6 8 

2 9 2 5 

2 8 8 1 

2 8 3 5 

2 78 9 

2 7 4 1 

2 6 92 

26 4 0 

‘.7 8 8 

3 16 8 

3 131 

3 0 9 3 

3 0 5 3 

3 012 

29 7 0 

2 9 2 7 

2 8 8 3 

2 8 3 8 

279 1 

2 74 3 

2 6 9 4 

26 4 2 

.7 8 9 

317 1 

3 134 

30 9 6 

3 0 56 

3 015 

29 7 3 

2 9 3 0 

2 8 8 5 

2 84 0 

2 79 3 

2 74 5 

2 6 9 6 

26 4 4 

.7 9 0 

3174 

3 137 

30 98 

3 0 58 

3 0 17 

2975 

29 32 

2 8 88 

2 8 4 2 

2 79 5 

2 7 47 

2 698 

26 4 6 

.7 91 

3 17 7 

3 14 0 

3101 

3 0 6 1 

3 02 0 

29 78 

29 3 4 

2 8 9 0 

2 8 4 4 

2 79 7 

2749 

2 6 99 

26 4 8 

.7 9 2 

3 18 0 

3 142 

3 10 4 

3 0 6 4 

3 02 2 

29 8 0 

29 3 7 

2 8 9 2 

2 84 6 

2 7 9 9 

2 7 5 1 

2 7 0 1 

26 5 0 

.7 9 3 

3 18 3 

3 145 

3 10 6 

3 0 66 

3 02 5 

2 9 8 3 

2 9 3 9 

2 8 9 4 

2 8 4 8 

2 8 0 1 

2 7 5 3 

2 7 03 

26 52 

•7 9 4 

3 18 6 

3 14 8 

3 109 

3 0 6 9 

3 028 

29 8 5 

2 9 4 1 

2 8 9 7 

2 8 5 1 

2 8 0 3 

2 7 5 5 

2 7 05 

26 5 3 

.7 9 5 

3 18 9 

3 15 1 

3112 

3 0 7 1 

303 0 

29 87 

2 9 4 4 

2 8 9 9 

2 8 5 3 

2 8 0 5 

2 7 5 7 

2 7 07 

26 5 5 

.7 9 6 

3191 

3 15 4 

3114 

3 0 7 4 

3 0 3 3 

2 9 9 0 

2 9 4 6 

2 90 1 

2 8 5 5 

2 8 0 7 

2 7 59 

2 7 09 

26 5 7 

.7 9 7 

3 19 4 

3 15 6 

3117 

3 0 7 7 

3 03 5 

29 9 2 

2 9 4 8 

2 9 0 3 

2 8 5 7 

2809 

2 76 0 

2 7 10 

26 5 9 

.7 9 8 

3 197 

3 15 9 

312 0 

3 0 7 9 

3 0 3 8 

29 9 5 

2 9 5 1 

2 9 0 5 

2 8 5 9 

2 8 11 

2 76 2 

2 7 12 

2 6 6 1 

.7 9 9 

32 0 0 

3 162 

312 3 

3 0 82 

3 04 0 

2 9 9 7 

2 9 5 3 

2 9 0 8 

2 8 6 1 

2 8 13 

2 76 4 

2 7 14 

26 62 

.8 0 0 

3 20 3 

3 16 5 

3125 

3 0 8 4 

3 04 3 

3 0 00 

2 9 5 5 

2 910 

2 8 6 3 

2 8 15 

2 76 6 

2 7 16 

26 6 4 


S = 0.701 to 0.800 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE ^ 


Fraction of 




Ideal combustion-temperature rise, AT, ° 

R 





metric fuel- 
air ratio. 





Inlet-air temperature. 

°R 






S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

.8 0 3 
.8 0 4 
.8 0 5 

3 20 6 
3 2 0 9 
3 212 
3 215 
3 2 18 

3 17 3 
3 17 6 
3 17 9 

3 12 8 
3131 
3 13 4 
3 13 7 
313 9 

3 0 8 7 
3 0 9 0 
3 0 9 3 
3 0 9 5 
3 0 9 8 

3 0 4 5 
3 04 8 
3 05 0 
3 05 3 
3 05 6 

3 002 
3 0 05 
3 0 07 
3 010 
3 012 

2 9 5 8 
2 9 6 0 
2 9 6 2 
2 9 6 5 
2 9 6 7 

2 9 12 
2 9 14 
2 9 17 
2 9 19 
2 9 2 1 

§ 8 6 5 
2 8 6 7 
2 8 7 0 
2 8 7 2 
2 8 7 4 

2 8 17 
2 8 19 
2 8 2 1 
2 8 2 3 
2 8 2 5 

1 7? 0 

2 7 7 2 
2 77 4 
2 77 6 

i?il 

2 7 2 1 
2 72 3 
2 7 2 5 

26 6 9 
2 6 7 1 
2 6 7 3 

.8 0 6 
.8 0 7 
.8 0 8 
.8 0 9 
.8 10 

3 2 2 1 
3 2 2 4 
3 2 2 7 
3 2 3 0 
3 2 3 3 

3 18 2 
3 18 5 
3 18 8 
3 19 1 
3 19 4 

3 14 2 

314 5 
3 14 8 
3 15 1 

315 3 

3 101 
3 103 
3106 
310 9 
3 112 

3 05 8 
3 061 
3 06 3 
3 066 
3 06 8 

3 014 
3 017 
3 019 
3 022 
3 0 2 4 

2 9 6 9 
2 9 7 2 
2 9 7 4 
2 9 7 6 
2 9 7 9 

2 923 
2 9 2 6 
2 9 2 8 
2 9 3 0 
2 9 3 2 

2 8 7 6 
2 8 7 8 
2 8 8 0 
2 8 8 2 
2 8 8 4 

2 8 2 7 
2 8 2 9 
2 8 3 1 
2 8 3 3 
2 8 3 5 

2 77 8 
2 77 9 
2 78 1 
2 78 3 
2 78 5 

2 7 2 7 
2 7 2 8 
2 7 30 
2 7 3 2 
2 7 34 

26 7 4 
2 6 7 6 
26 78 
26 79 
2 6 8 1 

.8 11 
■8 12 
.8 13 
.8 14 
.8 15 

3 2 3 6 
3 2 3 9 
3 2 4 2 
3 24 5 
324 8 

3 197 
3 200 
3 202 
3 20 5 
3 20 8 

3 15 6 
3 15 9 
3 16 2 
316 4 
3 16 7 

3 114 
3117 
3 119 
3 122 
3125 

3 07 1 
3 0 74 
3 076 
3 07 9 
3 0 8 1 

3 0 27 
3 0 29 
3 0 3 1 
3 03 4 
3 0 36 

2 9 8 1 
2 9 8 3 
2 9 8 6 
2 9 8 8 
2 9 9 0 

2 9 3 4 
2 9 3 6 
2 9 3 9 
2 9 4 1 
2 9 4 3 

2 8 8 6 
2 8 8 8 
2 8 9 0 
2 8 9 3 
2 8 9 5 

2 8 3 7 
2 8 3 9 
2 8 4 1 
28 4 3 
2 8 4 5 

2 7 8 7 
2 78 9 
2 79 1 
2 79 2 
2 79 4 

2 7 3 5 
2 7 37 
2 7 39 
2 7 40 
2 7 4 2 

2 6 8 3 
2 6 8 4 
2 6 8.6 
26 8 7 
2 6 8 9 

.8 16 
.8 17 
.8 18 
.8 19 
.8 2 0 

3 2 5 1 
3 2 5 4 
3 2 5 7 
3 2 5 9 
3 2 6 2 

3 211 
3 214 
3 2 17 
3 219 
3 222 

3 17 0 
3 17 3 
317 5 
3178 
3 18 1 

3127 
313 0 
313 3 
3135 
3138 

3 0 84 
3 0 86 
3 0 8 9 
3 0 91 
3 0 93 

3 0 39 
3 04 1 
3 0 4 3 
3 0 4 6 
3 04 8 

2 9 9 2 
2 9 9 5 
2 9 9 7 

2 9 9 9 

3 0 0 1 

2 9 4 5 
2 9 4 7 
2 9 4 9 
2 9 5 2 
2 9 5 4 

2 8 9 7 
2 8 9 9 
2 9 0 1 
2 9 0 3 
2 9 0 5 

2 8 4 7 
2 8 4 9 
2 8 5 1 
2 8 5 3 
2 8 5 4 

2 79 6 
2 79 8 
2 8 0 0 
2 8 0 1 
2 8 0 3 

2 7 4 4 
2 7 4 6 
2 7 47 
2 7 4 9 
2 7 51 

2 6 9 1 
26 92 
2 6 9 4 
26 95 
26 9 7 

.8 2 1 
.8 2 2 
.8 2 3 
.8 2 4 
.8 2 5 

3 2 6 5 
3 2 6 8 
327 1 
3 2 7 4 
3 2 7 7 

3 225 
3 2 2 8 
3 2 31 
3 2 3 3 
3 2 3 6 

318 3 
3 18 6 
3 18 9 
3 19 1 
3 19 4 

314 0 
3 14 3 
314 5 
3148 
3 150 

3 0 96 
3 0 98 
3 10 1 
310 3 
3106 

3 0 50 
3 0 5 3 
3 0 5 5 
3 057 
3 0 6 0 

3 0 0 4 
3 0 0 6 
3 0 0 8 
3010 
3 0 12 

29 56 
2 9 58 
2 9 6 0 
2 9 6 2 
2 9 6 4 

2 9 0 7 
290 9 
2911 
2 913 
2915 

2 8 5 6 
2 8 5 8 
2 8 6 0 
2 8 6 2 
2 8 6 4 

2 8 0 5 
2 8 0 7 
2 8 0 8 
2 8 10 
2 8 12 

2 7 5 2 
2 7 54 
2 7 56 
2 7 57 
2 7 59 

26 9 9 

27 0 0 
27 0 2 
2 7 0 3 
27 0 5 

.8 2 6 
.8 2 7 
.8 28 
.8 2 9 
.8 3 0 

32 7 9 
3 2 8 2 
3 2 8 5 
3288 
3 2 9 1 

3 2 39 
3 2 4 2 
3 2 4 4 
3 2 4 7 
3 25 0 

3 19 7 
3 19 9 
3 202 
32 04 
3 2 0 7 

3153 
3156 
3 158 
3 16 1 
3 16 3 

310 8 
3 110 
3113 
3115 
3118 

3 062 
3 06 4 
3 0 6 7 
3 0 69 
3 07 1 

3 0 15 
3017 
3 0 19 
30 2 1 
3 02 3 

2 9 6 6 
2 9 6 8 
2 9 7 0 
2 9 72 
2 9 7 4 

2 916 
2918 
2 92 0 
2 9 2 2 
2 9 2 4 

2 8 6 6 
2 8 6 8 
2 8 6 9 
287 1 
2 8 7 3 

2 8 14 
2 8 16 
2 8 17 
2 8 19 
2 82 1 

2 7 6 1 
2 7 6 2 
2 7 64 
2 7 66 
2 7 67 

27 0 6 
27 0 8 
27 10 
27 11 
27 13 

.8 3 1 
.8 3 2 
l8 3 3 
.8 34 
.8 3 5 

3 2 9 4 
3 2 9 6 
3 2 9 9 
3 3 0 2 
3 3 0 5 

3 25 2 
3 25 5 
3 25 8 
3 26 0 
3 26 3 

3 2 10 
3212 
3 2 15 
3 2 17 
3 2 2 0 

3165 
316 8 
3170 
3 17 3 
3175 

3 12 0 
312 2 
3 12 5 
3127 
3 12 9 

3 0 7 3 
3 0 76 
3 0 7 8 
3 0 8 0 
3 0 8 2 

3 0 2 5 
3 0 2 8 
30 3 0 
3 0 32 
3 0 3 4 

2 9 76 
2 9 7 8 
2 9 8 0 
2 9 8 2 
2 9 8 4 

2 9 2 6 
2 9 2 8 
2 9 3 0 
29 3 2 
2 9 3 4 

2 8 7 5 
2 8 7 7 
2 8 7 8 
2 88 0 
2 8 8 2 

2 8 22 
2 8 2 4 
2 8 2 6 
2 8 2 8 
2 8 29 

2 7 69 
2 7 70 
2 7 7 2 
2 7 74 
2 7 7 5 

27 14 
27 16 
27 17 
27 19 
27 2 0 

.8 36 
.8 37 
.8 3 8 
.8 3 9 
.8 4 0 

3 30 7 
3310 
3 3 13 
3 3 16 
3 3 18 

3 26 6 
3 26 8 
3 271 
3 27 4 
3 27 6 

3222 
3 2 2 5 
3 22 8 
3 2 3 0 
3 2 3 3 

3178 
318 0 
3 18 3 
3 18 5 
3 18 7 

3 132 
3 13 4 
3136 
3 13 9 
3 14 1 

3 0 8 4 
3 0 8 7 
3 0 89 
3 0 9 1 
3 0 9 3 

3 0 3 6 
3 0 3 8 
3 0 4 0 
3 0 4 2 
3 0 4 4 

2 9 8 6 
2 9 88 
2 99 0 
2 99 2 
2 9 9 4 

293 6 
2 93 8 
2 9 3 9 
2 9 4 1 
2 9 4 3 

2 8 8 4 
2 8 8 6 
2 8 8 7 
2 8 8 9 
289 1 

2 8 3 1 
2 8 3 3 
2 8 3 4 
2 8 3 6 
2 8 3 8 

2 7 77 
2 7 7 8 
2 7 80 
2 7 8 2 
2 7 8 3 

2 7 2 2 
27 2 3 
27 2 5 
2 7 2 6 
2 7 2 8 

.8 4 1 
.8 4 2 
.8 4 3 
.6 4 4 
.8 4 5 

3 3 2 1 
3 3 2 4 
3 3 2 6 
332 9 
33 3 2 

3 27 9 
3 2 8 1 
3 28 4 
3 28 6 
3 28 9 

3 2 3 5 
3 2 3 8 
3 2 40 
3 2 4 2 
3 2 4 5 

319 0 
3192 
3195 
3197 
3 19 9 

3 14 3 
3 14 6 
3 14 8 
315 0 
315 2 

3 09 5 
3 09 8 
3 100 
3 102 
3 10 4 

3 0 4 6 
3 0 4 9 
3 0 5 1 
3 0 5 3 
30 5 5 

2 99 6 

2 9 9 8 
300 0 

3 0 0 2 
3 00 4 

2 9 4 5 
2 9 4 7 
2 9 4 9 
2 9 5 1 
29 52 

2 89 3 
2 8 9 4 
2 8 9 6 
2 8 9 8 
2 9 0 0 

2 8 3 9 
2 8 4 1 
2 8 4 3 
2 8 4 4 
2 8 4 6 

2 7 85 
2 7 86 
2 7 88 
2 7 89 
2 7 9 1 

27 2 9 
27 3 1 
27 32 
27 3 3 
27 3 5 

.8 4 6 
.8 4 7 
.8 4 8 
.8 4 9 
.8 5 0 

3 3 3 4 
3 3 3 7 
33 4 0 
3 3 4 2 
3345 

3 292 
3 29 4 
3 297 
3 29 9 
3 3 02 

3 2 4 7 
3 2 5 0 
3 252 
3 2 5 5 
3 25 7 

3 2 02 
3 2 0 4 
3 2 06 
32 09 
3 2 11 

3 15 5 
315 7 
315 9 
3 16 1 
3 16 3 

3 106 
3 108 
3 110 
3 112 
3 115 

3 0 5 7 
3 0 5 9 
3 0 6 1 
3 0 6 3 
3 0 6 5 

3 0 0 6 
3 0 0 8 
3010 
3 0 12 
3 0 14 

2 9 5 4 
2 9 5 6 
2 9 5 8 
296 0 
2 9 6 1 

29 0 1 
2 9 0 3 
2 9 0 5 
29 0 6 
2 9 0 8 

2 8 4 7 
2 8 4 9 
2 8 5 1 
2 8 5 2 
2 8 5 4 

2 7 92 
2 7 9 4 
2 7 95 
2 7 9 7 
2 7 9 8 

27 3 6 
2 7 3 8 
27 3 9 
27 4 1 
2 7 4 2 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

metric fuel- 





Inlet 

-air temperature, ^ 

•r 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.8 5 1 

3 3 4 7 

3 3 0 4 

3 2 6 0 

3 2 13 

3 16 6 

3 117 

3 0 6 7 

3 0 15 

2 9 6 3 

2910 

2 855 

2 8 00 

2 7 4 3 

8 52 

3 3 5 0 

3 3 0 7 

3 262 

3 2 15 

3 16 8 

3 119 

3 0 6 9 

3 0 17 

29 6 5 

2 9 11 

2 857 

2 8 0 1 

27 4 5 

.8 5 3 

3 3 5 3 

3 3 0 9 

3 2 6 4 

32 18 

3 17 0 

3121 

3 0 7 1 

30 19 

29 6 7 

2 9 13 

2 859 

2 8 0 3 

2 7 4 6 

.8 5 4 

3 3 5 5 

3 312 

3 2 6 7 

3 2 2 0 

3 17 2 

3 12 3 

3 0 7 3 

3081 

2 9 6 8 

2 9 15 

2 86 0 

2 8 04 

2 7 4 8 

.8 5 5 

3 3 5 8 

3 314 

3 2 6 9 

32 22 

3 174 

3 125 

307 5 

3083 

2 97 0 

29 16 

2 86 2 

2 8 06 

2 7 4 9 

.8 5 6 

33 6 0 

3 317 

3 27 1 

32 25 

3176 

3 127 

3 0 7 6 

3 0 3 5 

2 9 7 2 

2 9 18 

2 86 3 

2 8 07 

2 7 5 0 

8 5 7 

3 3 6 3 

3 319 

3 27 4 

3 2 27 

3 17 9 

3129 

3 07 8 

3087 

2 97 4 

2 9 2 0 

2 86 5 

2 8 09 

27 5 2 

.8 58 

3 3 6 5 

3 3 2 1 

3 27 6 

3 2 2 9 

3181 

3131 

3 0 8 0 

3 0 88 

2 9 7 5 

8 9 8 1 

2 86 6 

2 8 10 

27 5 3 

.8 5 9 

3 3 6 8 

3 32 4 

3 27 8 

3 2 3 1 

3 183 

3 13 3 

3 0 8 2 

30 3 0 

2 9 7 7 

29 2 3 

2 86 8 

2 8 12 

27 5 5 

.8 60 

3 3 70 

3 326 

3 2 81 

3 2 3 3 

318 5 

3 135 

3 0 8 4 

3 0 3 2 

2 9 7 9 

29 2 5 

2 86 9 

2 8 13 

2 7 5 6 

;8 6 1 

337 3 

3 32 9 

3 2 8 3 

3 2 36 

3187 

3 137 

3 0 8 6 

303 4 

2 9 8 1 

2 9 2 6 

2 87 1 

2 8 15 

2 7 5 7 

.6 62 

3 3 7 5 

3 3 31 

3 2 8 5 

3 2 3 8 

3 18 9 

3 139 

3 0 8 8 

3036 

2 9 8 2 

2 9 2 8- 

2 87 3 

2 8 16 

27 5 9 

.8 6 3 

3 3 7 8 

3 3 34 

3 288 

3 2 4 0 

3 19 1 

3 14 1 

3 0 9 0 

30 37 

2 9 8 4 

2 9 2 9 

2 87 4 

2 8 18 

27 6 0 

;8 64 

3 3 8 0 

3 3 3 6 

3 2 9 0 

32 4 2 

3 193 

3 14 3 

3 0 9 2 

3039 

2 9 8 6 

29 3 1 

2 876 

2 8 19 

2 7 6 1 

.8 6 5 . 

3 3 8 3 

3 3 3 8 

3 2 9 2 

32 4 4 

319 5 

3 14 5 

3 0 9 4 

30 4 1 

298 7 

29 3 3 

2 877 

2 820 

2 7 6 3 

.8 6 6 

3 3 8 5 

3 3 4 1 

3294 

3 2 4 7 

3 197 

3 14 7 

3 0 9 5 

304 3 

2 98 9 

2 9 3 4 

2 87 9 

2 8 2 2 

2 7 6 4 

.8 67 

3 3 8 8 

3 3 4 3 

3 2 9 7 

3 2 4 9 

3 20 0 

3 149 

3 0 9 7 

30 4 4 

29 9 1 

29 36. 

2 8 8 0 

282 3 

27 6 5 

.8 68 

3 3 9 0 

3 3 4 5 

3 2 9 9 

3 2 5 1 

3 20 2 

3 15 1 

3 0 9 9 

304 6 

2 9 9 2 

2 9 3 7 

2 8 8 1 

2 8 25 

27 6 7 

.8 6 9 

3 3 9 3 

3 3 4 8 

3 301 

32 5 3 

3 20 4 

3 15 3 

3101 

304 8 

2 9 9 4 

2 9 3 9 

2 88 3 

2 8 2 6 

2 7 6 8 

.8 7 0 

3 3 9 5 

3 35 0 

3 3 0 3 

32 55 

3 206 

3 15 5 

310 3 

305 0 

2 9 9 6 

294 1 

2 8 8 4 

2 8 27 

2 7 6 9 

.8 7 1 

3 3 97 

3 352 

3 30 6 

3 2 57 

3 20 8 

3 15 7 

3 10 5 

30 5 1 

2 9 9 7 

2 9 4 2 

2 886 

2 8 29 

2 7 7 1 

.8 7 2 

3 4 0 0 

3 35 5 

3 30 8 

32 59 

3 210 

3 15 9 

310 6 

3 0 5 3 

2 9 9 9 

2 9 4 4 

2 8 87 

2 8 30 

27 72 

.8 7 3 

3 4 0 2 

3 35 7 

3310 

32 62 

3 212 

3161 

310 8 

3 0 5 5 

3 0 0 0 

2 9 4 5 

2 8 8 9 

2 8 3 2 

27 7 3 

.8 7 4 

3 4 0 5 

3 35 9 

3 312 

32 6 4 

3 2 14 

3 16 2 

3 110 

3 0 5 7 

3 0 0 2 

2 9 4 7 

2 8 9 0 

2 8 3 3 

27 7 5 

.8 7 5 

3 4 0 7 

3 362 

3314 

32 66 

3 216 

3 16 4 

3112 

3058 

3 0 0 4 

2 9 4 8 

2 89 2 

2 8 34 

27 7 6 

.8 7 6 

3 4 0 9 

3 36 4 

3317 

3 2 68 

3 218 

3 16 6 

3114 

3 06 0 

30 0 5 

2 9 5 0 

2 89 3 

2 8 36 

27 7 7 

.8 77 

3 4 12 

3 36 6 

3 319 

32 7 0 

3 22 0 

3 16 8 

3115 

306 2 

30 0 7 

2 9 5 1 

2 89 5 

2 8 37 

2 7 7 8 

.8 7 8 

3 4 14 

3 36 8 

3 32 1 

3 2 7 2 

3 22 2 

3 17 0 

3117 

3 06 3 

3 0 0 9 

2 9 5 3 

2 896 

2 8 38 . 

2 7 8 0 

.8 7 9 

3 4 16 

3 37 1 

3 32 3 

3 2 7 4 

3 22 4 

3 17 2 

3119 

3 06 5 

30 10 

2 9 5 4 

2 89 7 

2 8 4 0 

27 8 1 

.8 80 

3419 

3 373 

3 32 5 

32 7 6 

322 5 

3 17 4 

312 1 

3067 

3 0 12 

2 9 5 6 

2 899 

2 8 4 1 

2 7 8 2 

.8 8 1 

34 2 1 

3 375 

3 32 7 

32 78 

3 227 

3 175 

3122 

3 0 6 8 

3013 

2 9 5 7 

2 90 0 

2 8 4 2 

2 7 8 3 

.8 8 2 

3 4 2 3 

3 377 

3 3 3 0 

3 2 8 0 

3 22 9 

3 177 

3 12 4 

307 0 

3 0 15 

2 9 5 9 

2 90 2 

2 8 4 4 

27 8 5 

.8 83 

3 4 2 6 

3 37 9 

3 332 

3 2 8 2 

3 23 1 

3179 

312 6 

3 072 

3 0 16 

2 9 6 0 

2 90 3 

2 8 4 5 

27 8 6 

.8 8 4 

3 4 2 8 

3 382 

3 3 34 

32 8 4 

3 2 3 3 

3 18 1 

312 8 

3 0 7 3 

3 0 18 

2 9 6 2 

2 90 4 

2 8 4 6 

27 8 7 

.8 8 5 

3 4 3 0 

3 3 84 

3 3 3 6 

3 2 8 6 

3 2 3 5 

3 18 3 

312 9 

307 5 

3019 

2 9 6 3 

2 906 

2 8 4 8 

27 8 8 

.8 86 

3 4 3 3 

3 3 8 6 

3 3 38 

32 88 

3 237 

3 185 

3131 

3 0 76 

3 0 2 1 

2 9 6 5 

2 907 

2 8 49 

27 9 0 

.8 87 

3 4 3 5 

3 3 8 8 

3 3 4 0 

32 9 0 

3 23 9 

3 18 6 

3 13 3 

3 078 

302 2 

2 96 6 

2 908 

2 8 50 

27 9 1 

.8 8 8 

34 37 

3 39 0 

3 3 4 2 

3 2 9 2 

3 24 1 

3 18 8 

313 4 

30 8 0 

3 02 4 

2 9 6 7 

2 910 

2 8 5 1 

27 92 

.8 8 9 

3 4 3 9 

3 39 3 

3 3 4 4 

3 2 9 4 

324 3 

3190 

3 13 6 

30 81 

302 5 

2 9 6 9 

2 911 

2 8 5 3 

27 93 

.8 90 

3 4 4 2 

3 39 5 

3 3 4 6 

3296 

3 24 4 

3 19 2 

3 13 8 

30 8 3 

3 0 2 7 

2 9 7 0 

2 9 13 

2 8 54 

27 9 4 

.8 91 

3 4 4 4 

3 39 7 

3 34 8 

32 98 

3 24 6 

3 19 3 

3 13 9 

3 0 8 4 

302 8 

2 9 7 2 

2 914 

2 8 55 

27 9 6 

.8 92 

3 4 4 6 

3 39 9 

3 35 0 

33 00 

3 2 4 8 

3195 

314 1 

3 0 8 6 

30 3 0 

297 3 

2 915 

2 8 5 6 

27 9 7 

.8 93 

34 4 8 

3 4 01 

3 35 2 

3 3 02 

3 25 0 

3 197 

314 3 

3088 

30 3 1 

297 4 

2 9 17 

2 8 5 8 

27 98 

.8 94 

34 51 

3 4 03 

3 35 4 

3 3 0 4 

3 25 2 

3 19 9 

314 4 

3 0 89 

30 3 3 

2 9 7 6 

2 9 18 

2 8 59 

27 9 9 

.8 95 

3 4 5 3 

3 4 05 

3 35 6 

3 3 06 

3 25 4 

3 2 0 0 

3 14 6 

309 1 

3 0 3 4 

2 97 7 

2 9 19 

2 8 60 

28 0 0 

.8 9 6 

34 55 

3 4 0 7 

3 3 5 8 

3 3 07 

3 25 5 

3 2 02 

314 8 

3 09 2 

303 6 

2 9 7 9 

2 92 0 

2 8 6 1 

2 8 0 1 

.8 97 

3 4 5 7 

3 4 0 9 

3 3 6 0 

33 09 

3 25 7 

3 204 

3 14 9 

3 09 4 

30 3 7 

298 0 

2 92 2 

2 8 63 

2 8 0 3 

.8 9 8 

34 59 

3 4 11 

3 362 

33 11 

3 25 9 

3 205 

3151 

309 5 

3 03 9 

298 1 

2 92 3 

2 8 64 

2 8 0 4 

.8 9 9 

3 4 6 1 

3 4 14 

3 3 64 

3 3 13 

3 26 1 

3 2 07 

315 3 

3 097 

304 0 

2 98 3 

2 92 4 

2 8 6 5 

2 8 0 5 

.9 0 0 

34 6 4 

3 4 16 

3 3 66 

3315 

3 26 3 

3 209 

315 4 

3098 

30 4 2 

2 9 8 4 

2 926 

2 8 6 6 

2 8 0 6 


S - 0.801 to 0.900 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE CKl 


Fraction of 
stolchlo- 
metric fuel- 
air ratio, 

Ideal combustion-temperature rise, AT, °R 





Inlet-air temperature. 

°R 






S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

0.9 0 1 

3 4 6 6 

3 4 18 

3 3 68 

3 3 17 

3 26 4 

3 211 

3 15 6 

3 10 0 

3 0 4 3 

2 9 8 5 

2 9 2 7 

2 8 6 7 

2 8 0 7 

9 02 

3 4 6 8 

3 4 2 0 

3 3 7 0 


3 266 

3 212 

3 15 7 

3 10 1 

3 0 4 4 

2 9 8 7 

2 9 2 8 

2 8 69 

2 8 0 8 

.9 0 3 

3 4 7 0 

3 4 22 

3 3 7 2 

3 3 2 1 

3268 

3 214 

3159 

3103 

30 4 6 

2 98 8 

2 929 

2 8 70 

28 0 9 

9 0 4 

3 4 7 3 

3 4 2 4 

3 3 7 4 

3 3 23 

3 27 0 

3 2 16 

3 16 1 

310 4 

3 0 4 7 

2 9 8 9 

2 9 3 1 

2 8 7 1 

2 8 11 

.9 0 5 

3 4 7 5 

3 4 2 6 

3 3 7 6 

3 3 25 

3 2 7 2 

3 2 17 

3 16 2 

3 10 6 

3 0 4 9 

2 99 1 

2 9 3 2 

2 8 7 2 

28 12 

.9 0 6 

3 4 7 7 

3 4 2 9 

3 37 8 

3 3 26 

3 273 

3 219 

3 16 4 

3 107 

30 5 0 

2 9 9 2 

2 9 3 3 

2 8 73 

28 13 

9 0 7 

3 4 8 0 

3 4 31 

3 3 8 0 

3 3 28 

3 2 7 5. 

3 2 2 1 

3 16 5 

3 109 

3 0 5 1 

2 99 3 

2 9 3 4 

2 8 75 

28 14 

.9 0 8 

3 4 8 2 

3 4 3 3 

3 3 82 

3 3 3 0 

3 2 7 7 

3 2 2 2 

3 16 7 

3110 

30 5 3 

299 5 

2 9 3 6 

2 8 76 

28 15 

.9 0 9 

3 4 8 4 

3 4 35 

3 3 8 4 

3 3 3 2 

3 2 7 9 

3 2 2 4 

3 16 8 

3 112 

3 0 5 4 

2 99 6 

2 9 3 7 

2 8 77 

•2816 

.9 10 

3 4 8 6 

3 4 37 

3 3 8 6 

3 3 3 4 

3 2 80 

3 226 

3 17 0 

3113 

3 0 5 6 

2 99 7 

2 9 3 8 

2 8 7 8 

2 8 17 

w9 1 1 

3 4 8 8 

3439 

3 3 8 8 

3 3 36 

3 2 82 

3 2 27 

3 17 1 

3115 

3 0 5 7 

2 9 9 9 

2 93 9 

2 8 79 

2 8 18 

.9 12 

3 4 9 1 

3 4 4 1 

3 3 90 

3 3 38 

3 2 84 

3 22 9 

3 17 3 

3116 

3 0 5 8 

3 00 0 

2 9 4 0 

2 8 80 

2 8 19 

.9 13 

3 4 9 3 

3 4 4 3 

3 39 2 

3 3 3 9 

3 2 86 

3 2 3 1 

3 17 5 

3118 

3 0 6 0 

3 00 1 

2 9 4 2 

2 8 81 

28 20 

i9 14 

3 4 9 5 

3 4 4 5 

3 394 

3 3 4 1 

3 2 87 

3 2 32 

3 17 6 

3 119 

3 0 6 1 

3 00 2 

2 9 4 3 

2 8 83 

28 2 1 

•9 15 

3 4 9 7 

3 4 4 7 

3 3 9 6 

3343 

3 2 8 9 

3 2 3 4 

3 17 8 

3 12 0 

3 0 6 2 

3 00 4 

2 9 4 4 

2 8 8 4 

28 2 3 

.916 

34 9 9 

3 4 4 9 

3 398 

3 3 45 

3 291 

3 2 35 

3 17 9 

3 12 2 

3 0 6 4 

3 00 5 

2 9 4 5 

2 8 85 

28 2 4 

i9 1 7 

3 5 0 1 

3 4 5 1 

3 4 0 0 

3 3 47 

3 2 92 

3 2 37 

3 18 1 

3 12 3 

30 6 5 

3 00 6 

2 9 4 6 

2 8 8 6 

2 8 2 5 

.9 18 

3 5 0 4 

3 4 5 3 

3 4 0 2 

3 3 4 8 

3 2 94 

3 2 38 

3 18 2 

3 12 5 

3 0 6 6 

300 7 

2 94 8 

2 8 87 

28 2 6 

.9 19 

35 0 6 

3 4 5 5 

3 4 0 4 

3 3 5 0 

3 2 96 

3 24 0 

3 18 3 

3126 

3 0 6 8 

3 00 9 

2 9 4 9 

2 8 8 8 

28 27 

k920 

3 5 0 8 

3 4 5 7 

3 4 0 5 

3 3 52 

3 2 97 

3 24 2 

3 18 5 

3 127 

3 0 6 9 

3 010 

2 9 5 0 

2 8 89 

2 8 2 8 

^921 

35 10 

3 4 5 9 

3 4 0 7 

33 54 

3 2 9 9 

3 24 3 

3 18 6 

3 129 

307 0 

3 0 11 

2 9 5 1 

2 8 90 

28 2 9 

.9 2 2 

3 5 12 

3 4 61 

3 4 0 9 

3 3 55 

3 3 0 1 

3 24 5 

3 18 8 

3 13 0 

3 0 7 1 

3 0 12 

2 9 5 2 

2 8 91 

28 3 0 

.9 2 3 

3 5 14 

3 4 6 3 

3 4 11 

3 3 57 

3 3 0 2 

3 2 4 6 

3 18 9 

3 13 1 

3 0 7 3 

3 013 

2 9 5 3 

2 8 9 2 

2 8 3 1 

.9 2 4 

3 516 

3 4 6 5 

3 4 13 

3 3 59 

3 3 0 4 

3 2 4 8 

3 19 1 

3 13 3 

307 4 

3 0 15 

2 9 5 4 

2 893 

28 32 

.9 2 5 

3 5 18 

3 4 6 7 

3 4 14 

3 3 6 0 

3 3 0 5 

3 24 9 

3 19 2 

3 13 4 

3 07 5 

3 016 

2 9 5 5 

2 8 94 

28 3 3 

.9 2 6 

3 5 2 0 

3 4 6 9 

3 4 16 

3 3 6 2 

33 07 

3 251 

3 19 3 

313 5 

3 0 7 6 

3 017 

2 9 57 

2 8 96 

28 3 4 

S27 

35 2 2 

3 4 7 1 

3 4 18 

3 3 6 4 

3 3 0 9 

3 2 52 

3 19 5 

3137 

307 8 

3 0 18 

2 9 5 8 

2 8 97 

28 3 5 

.9 2 8 

3 5 2 4 

3 473 

3 4 2 0 

3 3 6 5 

3 3 10 

3 2 5 4 

3 19 6 

3 13 8 

3 0 7 9 

3 019 

>2 9 59 

2 8 9 8 

28 3 6 

.9 2 9 

35 2 6 

3 4 7 4 

3 421 

3 3 67 

3 3 12 

3 2 55 

3 19 8 

3 13 9 

3 0 8 0 

3 0 2 0 

2 96 0 

2 8 99 

28 37 

.9 30 

35 2 8 

3 4 7 6 

3 4 2 3 

3 3 6 9 

3 3 13 

3 2 57 

3 19 9 

3 14 1 

3 08 1 

3 0 2 2 

2 96 1 

2 9 00 

28 3 8 

.93 1 

3 5 3 0 

3 4 7 8 

3 4 2 5 

3 3 7 0 

3 3 15 

3 25 8 

3 2 0 0 

3 14 2 

30 8 3 

3 0 2 3 

2 96 2 

2 9 01 

2 8 3 9 

.932 

3 5 3 2 

3 4 8 0 

3 4 2 7 

3 3 7 2 

3 3 16 

3 2 5 9 

3 2 0 2 

314 3 

3 0 8 4 

3 02 4 

2 96 3 

2 9 02 

28 4 0 

9 3 3 

3 5 3 4 

3 4 82 

3 4 2 8 

3 3 7 4 

3 3 18 

3 2 6 1 

3 2 0 3 

314 4 

3 0 8 5 

3 0 2 5 

2 96 4 

2 9 03 

2 8 4 1 

.9 3 4 

35 3 5 

3 4 8 3 

3 4 30 

33 75 

33 19 

3 262 

32 0 4 

314 6 

308 6 

3 0 2 6 

296 5 

2 9 04 

28 4 2 

9 3 5 

35 3 7 

3 4 85 

3 4 3 2 

3 3 77 

332 1 

3 2 6 4 

3 2 0 6 

3 14 7 

3 0 8 7 

3 0 2 7 

2 96 6 

2 9 05 

2 8 4 3 

S36 

35 3 9 

3 4 8 7 

3 4 3 3 

3 3 7 8 

3 3 2 2 

3 2 65 

3 2 0 7 

3 14 8 

3 0 8 9 

3 0 2 8 

2 967 

2 9 06 

2 8 4 3 

931 

35 4 1 

3 4 8 9 

3 4 3 5 

3 3 8 0 

332 4 

3 2 6 6 

3 2 0 8 

3 14 9 

3 0 9 0 

3 0 29 

2 9 6 8 

2 9 07 

2 8 4 4 

.938 

3 5 4 3 

3 4 9 0 

3 4 3 7 

3 3 8 1 

3 3 2 5 

3 2 6 8 

3 2 10 

315 1 

30 9 1 

3 0 3 1 

2 96 9 

2 9 0 8 

2 8 4 5 

9 39 

3 5 4 5 

3 4 9 2 

3 4 3 8 

3 3 8 3 

3 3 2 7 

3 2 69 

3 2 11 

3 15 2 

3 0 9 2 

3 0 3 2 

897 1 

2 9 09 

2 8 4 6 

940 

3 5 4 7 

3 4 9 4 

3 4 4 0 

33 85 

33 2 8 

3 271 

3 2 12 

315 3 

3093 

3 03 3 

2 9 7 2 

2 9 10 

28 4 7 

94 1 

35 4 8 

‘3 496 

3 4 4 2 

3 3 86 

3 3 2 9 

3 2 7 2 

3 2 14 

3 15 4 

3 0 9 4 

3 0 3 4 

2 97 3 

2 9 11 

2 8 4 8 

94 2 

35 5 0 

3 4 9 7 

3 4 4 3 

3 3 8 8 

3 3 3 1 

3 2 73 

3 2 15 

3 15 5 

3 0 9 5 

3 0 3 5 

2 97 4 

2 9 12 

2 8 4 9 

.943 

3 5 5 2 

3 4 9 9 

3 4 4 5 

3 3 8 9 

3 3 3 2 

3 275 

3 2 16 

3157 

3097 

3 0 3 6 

2 97 5 

2 9 13 

2 8 5 0 

.944 

3 5 5 4 

3 501 

3 4 4 6 

33 90 

33 34 

3 2 7 6 

3 2 17 

3158 

3 0 9 8 

3 0 3 7 

2 97 6 

2 9 14 

28 51 

94 S 

3 5 5 5 

3 5 02 

3 4 4 8 

3 3 9 2 

3 3 3 5 

3 2 77 

3 2 19 

3 159 

3 0 9 9 

3 0 3 8 

2 9 77 

2 9 14 

28 52 

94 6 

3 557 

3 504 

3 4 4 9 

33 93 

3 3 56 

3 2 7 8 

3 2 2 0 

3 16 0 

310 0 

3 0 3 9 

2 97 8 

2 9 15 

2 8 5 3 

94 7 

35 5 9 

3 5 0 6 

3 45 1 

33 95 

33 38 

3 2 8 0 

3 2 2 1 

3 16 1 

3 10 1 

3 0 4 0 

2 97 9 

2 9 16 

2 8 5 4 

94 8 

3 5 6 1 

3 5 07 

3 4 5 2 

3 3 96 

33 39 

3 2 81 

3 2 2 2 

3 16 2 

3 10 2 

3 04 1 

2 9 8 0 

2 9 17 

28 5 4 

9 4 9 

35 6 2 

3 5 0 9 

3 4 5 4 

3 3 98 

33 4 1 

3 2 8 2 

3 2 2 3 

3 16 4 

310 3 

3 04 2 

2 9 8 0 

2 9 18 

2 8 5 5 

.9 50 

3 5 6 4 

3 5 10 

3 4 5 5 

3399 

334 2 

3 2 8 4 

3 2 2 5 

3 16 5 

310 4 

3 04 3 

2 98 1 

2 9 19 

28 5 6 


3774 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OF I ATMOSPHERE 


Fraction of 
stolchlo- 




Ideal combustion-temperature rise, AT, °R 






metric fuel- 
air ratio. 





Inlet 

-air temperature, ° 

R 






S 

400 

500 

600 

700 

800 

900 

1000 

. 1100 

1200 

1300 

1400 

1500 

1600 

0.9 5 1 

3 5 6 6 

3 5 12 

3 4 5 7, 

Si 

3 3 4 3 

3 2 85 

3 2 2 6 

3 16 6 

310 5 

3 0 4 4 

2 9 8 2 

2 9 2 0 

2 8 5 7 

.9 5 2 

3 5 6 8 

3 5 14 

3 4 5 9 

3 4 02 

3 3 4 5 

3 2 8 6 

3 2 2 7 

3 16 7 

310 6 

3 0 4 5 

2 9 8 3 

2 9 2 1 

2 8 5 8 

.9 5 3 

3 5 6 9 

3 5 15 

3 4 6 0 

3 4 03 

3 3 4 6 

3 2 87 

3 2 2 8 

3 16 8 

310 7 

3 04 6 

2 98 4 

2 922 

28 5 9 

.9 5 4 

35 7 1 

3 5 17 

3 4 6 2 

3 4 05 

33 47 

3 2 8 9 

3 2 2 9 

3 16 9 

3 10 9 

3 0 4 7 

2 985 

2 9 2 3 

2 8 6 0 

.9 5 5 

35 7 3 

3 5 19 

3 4 6 3 

3 4 06 

3 3 4 9 

3 29 0 

3 2 3 1 

3 17 0 

3110 

3 04 8 

2 98 6 

2 92 4 

2 8 6 0 

.9 5 6 

3 5 7 5 

3 5 2 0 

3 4 6 5 

3 4 08 

3 3 5 0 

3 29 1 

3 2 3 2 

317 1 

3111 

3 04 9 

2 9 8 7 

2 92 4 

28 6 1 

.9 5 7 

35 7 6 

3 52 2 

3 4 6 6 

3 4 0 9 

3 3 5 1 

3 29 2 

3 2 3 3 

3 17 2 

3 112 

3 0 5 0 

2 9 8 8 

2 9 2 5 

2 8 6 2 

.9 5 8 

35 7 8 

3 523 

3 4 6 8 

3 4 10 

33 52 

3 29 4 

3 2 3 4 

3 17 4 

3113 

3 05 1 

2 9 8 9 

2 9 2 6 

28 6 3 

.9 5 9 

35 8 0 

3 5 2 5 

3 4 6 9 

3 4 12 

3 3 5 4 

3 2 9 5 

3 2 3 5 

317 5 

3114 

3 05 2 

2 99 0 

2 9 27 

2 8 6 4 

.9 6 0 

3 5 8 1 

3 5 2 6 

3 4 7 0 

3 4 13 

3 3 5 5 

3 29 6 

3 2 3 6 

3 176 

3 115 

3 05 3 

2 99 1 

2 9 2 8 

28 6 5 

.9 6 1 

3 5 8 3 

3 5 2 8 

3 4 7 2 

3 4 14 

33 56 

3 29 7 

3 2 3 7 

3 177 

3116 

3 0 5 4 

2 99 2 

2 9 2 9 

2 8 6 5 

9 6 2 

3 5 8 4 

3 5 2 9 

3 4 7 3 

3 4 16 

3357 

3 29 8 

3 2 3 8 

3 178 

3117 

3 05 5 

299 3 

2 9 30 

28 6 6 

.9 6 3 

3 5 8 6 

3 5 3 1 

3 4 7 5 

3 4 17 

33 5 9 

3 29 9 

3 2 4 0 

3 179 

3 118 

3 0 5 6 

2 99 3 

2 9 30 

2 8 6 7 

.9 6 4 

3 5 8 8 

3 5 3 2 

3 4 7 6 

3 4 18 

3 3 6 0 

3 3 0 1 

3 2 4 1 

3 18 0 

3119 

3 0 5 7 

2 99 4 

2 9 3 1 

2 8 6 8 

.9 6 5 

3 5 8 9 

3 5 34 

3 4 7 7 

3 4 2 0 

3361 

3 3 02 

3 2 4 2 

3 18 1 

312 0 

3 0 5 8 

2 99 5 

2 9 3 2 

28 6 9 

.9 6 6 

3 5 9 1 

3 5 35 

3 4 7 0 

3 4 2 1 

3 3 6 2 

3 3 0 3 

3 2 4 3 

3 18 2 

312 0 

3 0 5 9 

2 99 6 

2 9 3 3 

2 8 6 9 

.9 6 7 

3 5 9 2 

3 5 37 

3 4 8 0 

3 4 22 

3 3 6 3 

3 3 0 4 

32 4 4 

318 3 

3 12 1 

3 05 9 

2 99 7 

2 9 3 4 

2 8 7 0 

.9 6 8 

3 5 9 4 

3 5 3 8 

3 4 8 1 

3 4 2 3 

3 3 6 5 

3 3 05 

3 2 4 5 

3 18 4 

3 12 2 

3 06 0 

2 99 8 

2 9 35 

2 8 7 1 

.9 6 9 

35 9 5 

3 5 3 9 

3 4 8 3 

3 4 25 

33 66 

3 3 0 6 

3 2 4 6 

3 18 5 

312 3 

3 06 1 

2 99 9 

2 9 35 

28 72 

.9 7 0 

35 9 7 

3 5 4 1 

3 4 8 4 

3 4 26 

3 3 6 7 

3 3 07 

3 2 4 7 

3 18 6 

3 12 4 

3 06 2 

2 99 9 

2 9 3 6 

28 72 

.9 7 1 

3 5 9 8 

3 5 4 2 

3 4 8 5 

3 4 27 

3 3 6 8 

3 3 0 8 

3 2 4 8 

3 187 

3 12 5 

3 06 3 

3 00 0 

2 9 37 

2 8 7 3 

.9 7 2 

3 5 9 9 

3 5 4 3 

3 4 8 6 

3 4 28 

3 3 6 9 

3 3 0 9 

3 2 4 9 

3 188 

3 12 6 

3 06 4 

3 00 1 

2 9 3 8 

2 8 7 4 

.9 7 3 

36 0 1 

3 5 4 5 

3 4 8 8 

3 4 2 9 

3 3 7 0 

3 3 10 

3 2 5 0 

3189 

3 12 7 

3 06 5 

3 00 2 

2 9 39 

28 75 

.9 7 4 

36 0 2 

3 5 4 6 

3 4 8 9 

3 4 3 0 

3 3 7 1 

3 311 

3 2 5 1 

3 19 0 

3 12 8 

3 0 6 6 

3 00 3 

2 9 39 

2 8 7 5 

.9 7 5 

36 0 4 

3 5 4 7 

3 4 9 0 

3 4 3 2 

3 3 7 2 

3 312 

3 2 5 2 

319 1 

3 12 9 

3 06 6 

3 00 4 

2 9 4 0 

28 76 

.9 7 6 

3 6 0 5 

3 5 4 9 

3 4 9 1 

3 4 3 3 

3 3 7 4 

3 314 

3 2 5 3 

3 19 1 

3 13 0 

3 06 7 

3 00 4 

2 94 1 

2 8 7 7 

.9 7 7 

3 6 0 6 

3 5 5 0 

3 4 9 2 

3 4 3 4 

3 3 7 5 

3 3 15 

3 2 5 4 

3 19 2 

313 1 

3 06 8 

3 005 

2 9 4 2 

28 78 

.9 7 8 

3 6 0 7 

3 5 5 1 

3 4 9 4 

3 4 3 5 

3 3 76 

3 316 

3 2 5 5 

3 19 3 

•313 1 

3 06 9 

3 006 

2 9 4 2 

2 8 7 8 

.9 7 9 

3 6 0 9 

3 5 5 2 

3 4 9 5 

3 4 36 

3 3 77 

3 317 

3 2 5 6 

3 19 4 

313 2 

3 07 0 

3 00 7 

2 9 4 3 

2 8 7 9 

.9 8 0 

36 10 

3 55 3 

3 4 9 6 

3 4 37 

3 3 7 8 

3 3 17 

3 2 5 7 

319 5 

313 3 

3 07 1 

3 007 

2 9 4 4 

28 8 0 

.9 8 1 

36 11 

3 55 5 

3 4 9 7 

3 4 38 

3 3 7 9 

3 318 

3 2 5 8 

3 19 6 

3 13 4 

3 07 1 

3 00 8 

2 9 4 5 

2 8 8 1 

.9 8 2 

3 6 12 

3 55 6 

3 4 9 8 

3 4 3 9 

33 80 

3 319 

3 2 5 8 

3 19 7 

313 5 

3 0 7 2 

3 009 

2 9 4 5 

28 8 1 

•9 8 3 

3 6 14 

3 55 7 

3 49 9 

3 4 4 0 

3 3 8 1 

3 3 2 0 

3 2 5 9 

3 19 8 

313 6 

3 07 3 

3 010 

2 9 4 6 

28 82 

.9 8 4 

3 6 15 

3 5 5 8 

3 5 00 

3 4 4 1 

3 3 82 

3 3 2 1 

3 2 6 0 

3 19 9 

313 6 

3 07 4 

3 011 

2 947 

28 8 3 

.9 8 5 

36 16 

3 55 9 

3 5 01 

3 4 4 2 

33 83 

3 3 2 2 

3 2 6 1 

3 19 9 

3 13 7 

3 07 4 

3 011 

2 9 4 8 

28 8 3 

.9 8 6 

3 6 17 

3 5 6 0 

3 5 02 

3 4 4 3 

3 3 84 

3 3 2 3 

3 2 6 2 

32 0 0 

313 8 

3 07 5 

3 012 

2 9 4 8 

28 8 4 

9 87 

3 6 18 

3 5 6 1 

3 5 0 3 

3 4 4 4 

33 85 

3 3 2 4 

3 2 6 3 

32 01 

3 13 9 

3 07 6 

3 013 

2 9 4 9 

28 8 5 

*9 8 8 

3 6 19 

3 5 6 2 

3 5 04 

3 4 4 5 

3 3 8 5 

3 3 25 

3 2 6 4 

3 2 0 2 

314 0 

3 07 7 

3 013 

2 9 50 

2 8 8 5 

[9 8 9 

3 6 2 0 

3 56 3 

3 5 0 5 

3 4 4 6 

33 86 

3 3 2 6 

3 2 6 5 

32 0 3 

3 14 0 

3 07 8 

3 0 14 

2 9 50 

28 8 6 

.9 9 0 

3 6 2 2 

3 56 4 

3 5 0 6 

3 4 4 7 

3 3 87 

3 3 27 

3 2 6 5 

3 2 0 4 

3 14 1 

3 07 8 

3 015 

2 9 5 1 

28 8 7 

.9 91 

36 2 3 

3 56 5 

3 5 0 7 

3 4 4 8 

33 88 

3 3 2 8 

32 6 6 

3 2 0 4 

314 2 

3 07 9 

3 016 

2 9 5 2 

28 8 7 

.9 9 2 

3 6 2 4 

3 5 6 6 

3 508 

3 4 4 9 

33 89 

3 3 28 

3 2 6 7 

32 0 5 

314 3 

3 08 0 

3 016 

2 9 5 2 

28 88 

9 93 

36 2 5 

3 56 7 

3 5 0 9 

3 4 5 0 

3 3 9 0 

3 3 2 9 

3 2 6 8 

32 06 

314 3 

3 08 0 

3 017 

2 9 5 3 

28 8 9 

*.9 9 4 

3 6 2 6 

3 5 6 8 

3 5 10 

3 4 5 1 

3 3 9 1 

3 3 3 0 

3 2 6 9 

32 07 

314 4 

3 08 1 

3 0 18 

2 9 54 

28 8 9 

.9 9 5 

3 6 2 7 

3 56 9 

3 511 

3 4 52 

33 92 

3 3 3 1 

3 2 6 9 

32 07 

3 14 5 

3 08 2 

3 018 

2 9 54 

28 9 0 

.9 9 6 

3 6 2 8 

3 57 0 

3 5 12 

3 4 5 3 

3 3 93 

3 3 3 2 

3 2 7 0 

32 08 

314 6 

3 08 3 

3 019 

2 9 55 

2 8 9 1 

.9 97 

3 6 2 8 

3 5 7 1 

3 513 

3 4 5 3 

3 3 93 

3 3 32 

3 2 7 1 

32 09 

314 6 

3 08 3 

3 02 0 

2 9 56 

28 91 

.9 98 

3 6 2 9 

3 57 2 

3 5 14 

3 4 5 4 

3 3 94 

3 3 3 3 

3 2 7 2 

32 10 

314 7 

3 08 4 

3 02 0 

2 9 56 

28 92 

.9 9 9 

3 6 3 0 

3 57 3 

3 5 15 

3 4 55 

3 3 95 

3 3 3 4 

32 7 3 

32 10 

3 14 8 

3 08 5 

3 02 1 

2 9 57 

28 92 

LOGO 

3 6 3 1 

3 5 7 4 

3 5 15 

3 4 56 

3 3 96 

3 3 35 

3 2 7 3 

32 11 

314 8 

3 08 5 

3 022 

2 9 5 8 

2893 


1 cn 


S - 0.901 to 1.000 
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TABLE I. - Continued. IDEAL COMBUSTION -TEMPERATURE RISE, AT COMBUSTION PRESSURE OF 1 ATMOSPHERE 


Fraction of 

Ideal combustion-temperature rise, AT, °R 

stolchlo- 














metric fuel- 





Inlet 

-air temperature, ^ 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1.0 0 1 

3 6 3 2 

3 5 7 5 

3 5 16 

3 4 57 

33 97 

3 3 36 

3 2 7 4- 

32 12 

314 9 

3 08 6 

3 0 22 

2 9 58 

2 8 9 4 

0 0? 

3 6 3 3 

3 5 7 5 

3 5 17 

3 4 5 8 

3 3 97 

3 3 36 

3 2 7 5 

32 13 

315 0 

3 08 7 

3 0 2 3 

2 9 59 

2 8 9 4 

*0 0 3 

3 6 3 4 

'3 57 6 

3 5 18 

3 4 58 

3 3 98 

3 3 3 7 

3 2 7 5 

32 13 

315 1 

3 08 7 

3 0 2 4 

2 9 59 

2 8 9 5 

!o 0 4 

3 6 3 4 

3 5 7 7 

3 5 19 

3 4 59 

33 99 

3 3 38 

3 2 7 6 

32 14 

315 1 

3 08 8 

3 0 2 4 

2 9 60 

2 8 9 5 

.0 0 5 

3 6 3 5 

'3 578 

3 52 0 

3 4 6 0 

3 40 0 

3 3 39 

3 2 7 7 

32 15 

315 2 

3 0 8 9 

3 02 5 

2 9 6 1 

2 8 9 6 

.0 0 6 

3 6 3 6 

3 5 7 9 

3 52 0 

3 4 6 1 

3 4 0 0 

3 3 3 9 

3 2 7 8 

3 2 15 

315 3 

3 08 9 

3 02 5 

2 9 6 1 

2 8 9 7 

.0 0 7 

3 6 3 7 

3 5 7 9 

3 5 2 1 

3 4 6 1 

3 4 0 1 

3 34 0 

3 2 7 8 

32 16 

3 15 3 

3 09 0 

3 026 

2 9 6 2 

2 8 9 7 

• 0 0 8 

3 6 3 7 

3 5 8 0 

3 5 2 2 

3 4 62 

3 4 0 2 

3 3 4 1 

3 2 7 9 

32 17 

3 15 4 

3 0 9 0 

3 0 27 

2 9 6 2 

2 8 9 8 

,0 0^ 

3 6 3 8 

3 5 8 1 

3 52 3 

3 4 6 3 

3 40 3 

3 3 4 1 

3 2 8 0 

32 17 

315 4 

3 09 1 

3 027 

2 9 6 3 

2 8 9 8 

.0 10 

3 6 3 9 

3 5 82 

3 52 3 

3 4 6 4 

3 4 0 3 

3 3 4 2 

3 2 8 0 

32 18 

3 15 5 

3 09 2 

3 0 2 8 

2 9 6 4 

2 8 9 9 

.011 

3 6 3 9 

3 5 8 2 

3 52 4 

3 4 6 4 

3 40 4 

3 3 4 3 

3 2 8 1 

32 19 

315 6 

3 09 2 

3 0 2 8 

2 9 64 

2 8 9 9 

.0 12 

3 6 4 0 

3 5 8 3 

3 52 5 

3 4 6 5 

3 4 0 5 

3 3 4 3 

3 2 8 2 

3 2 19 

3 15 6 

3 09 3 

3 029 

2 9 6 5 

2 9 0 0 

0 13 

3 6 4 1 

3 5 8 4 

3 52 5 

3 4 6 6 

3 4 0 5 

3 3 4 4 

3 2 8 2 

32 2 0 

3 15 7 

3 09 3 

3 03 0 

2 9 65 

2 9 0 0 

[O 1 4 

3 6 4 1 

3 5 8 4 

3 52 6 

3 4 6 6 

3 406 

3 3 4 5 

3 2 8 3 

32 20 

315 7 

3 09 4 

3 03 0 

2 9 6 6 

2 9 0 1 

!oi 5 

3 6 4 2 

3 5 85 

3 52 7 

3 4 67 

3 406 

3 3 4 5 

32 8 3 

3 2 21 

3 15 8 

3 09 5 

3 03 1 

2 9 6 6 

2 9 0 1 

.016 

3 6 4 2 

3 5 8 5 

3 52 7 

3 4 6 8 

3 40 7 

3 3 4 6 

3 2 8 4 

32 22 

315 9 

3 09 5 

3 03 1 

2 9 67 

2 9 0 2 

017 

3 6 4 3 

3 5 8 6 

3 5 2 8 

3 4 68 

3 4 0 8 

3 3 4 6 

3 2 8 5 

3 2 2 2 

315 9 

3 09 6 

3 03 2 

2 9 6 7 

2 9 0 3 

’.0 1 8 

3 6 4 3 

3 5 8 7 

3 528 

3 4 6 9 

3 40 P 

3 3 4 7 

3 2 8 5 

3 2 2 3 

316 0 

3 09 6 

3 0 3 2 

2 9 6 8 

2 9 0 3 

.0 1 0 

3 6 4 4 

3 5 8 7 

3 5 2 9 

3 4 6 9 

3 4 0 9 

3 3 4 8 

3 2 8 6 

3 2 2 3 

3 16 0 

3 09 7 

3 03 3 

2 9 6 8 

2 9 0 4 

.0 20 

3 6 4 4 

3 5 8 8 

3 5 3 0 

3 4 7 0 

3 40 9 

3 3 4 8 

3 2 8 6 

32 2 4 

3 16 1 

3 09 7 

3 03 3 

2 9 69 

2 9 0 4 

.0 2 1 

3 6 4 5 

3 5 8 8 

3 5 3 0 

3 4 7 0 

3 4 10 

3 3 4 9 

3 2 8 7 

32 2 4 

316 1 

3 09 8 

3 03 4 

2 9 69 

2 9 0 5 

.0 22 

3 6 4 5 

3 5 8 9 

3 5 31 

3 4 7 1 

3 4 11 

3 3 4 9 

328 7 

32 2 5 

3 16 2 

3 09 8 

3 03 4 

2 9 70 

2 9 0 5 

!o 2 3 

3 6 4 6 

3 5 8 9 

3 5 3 1 

3 4 7 1 

3 4 11 

3 3 50 

3 2 8 8 

32 2 5 

3 16 2 

3 09 9 

3 03 5 

2 9 70 

2 9 0 6 

.0 2 4 

3 6 4 6 

3 5 9 0 

3 5 3 2 

3 4 72 

3 4 12 

3 3 5 0 

3 2 8 8 

32 2 6 

316 3 

3 09 9 

3 0 3 5 

2 9 7 1 

2 9 0 6 

.0 2 5 

3 6 4 7 

3 5 9 0 

3 5 3 2 

3 4 7 2 

3 4 12 

3 3 5 1 

3 2 8 9 

3 2 2 6 

316 3 

3 10 0 

3 03 6 

2 9 7 1 

2 9 0 6 

:m 

3 64 7 
3 6 4 7 

ill? 

iiii 


ini 

mi 

ills 

ill? 

316 4 
316 4 

nn 


2 9 7 2 
2 9 7 2 

118 ? 

•0 2 8 

3 6 4 8 

3 5 9 1 

3 5 3 3 

3 4 7 4 

3 4 13 

3 3 52 

329 0 

32 28 

316 5 

3 10 1 

3 037 

2 9 7 3 

29 08 

.0 2? 

3 6 4 8 

3 5 92 

3 5 3 4 

>4 7 4 

3 4 14 

3 3 5 3 

3 2 9 1 

32 28 

316 5 

3 10 2 

3 03 8 

2 9 7 3 

2 9 0 8 

.0 3 0 

3 6 4 8 

3 592 

3 5 34 

3 4 7 5 

3 4 14 

3 3 5 3 

3 2 9 1 

32 29 

3 1 6 6 

3 10 2 

3 03 8 

2 9 74 

2 9 0 9 

.0 3 1 

3 6 4 9 

3 5 9 2 

3 5 3 5 

3 4 75 

3 4 15 

3 3 5 4 

3 2 9 2 

32 29 

316 6 

310 3 

3 039 

2 9 74 

29 0 9 

.0 3 2 

3 6 4 9 

3 5 9 3 

3 5 3 5 

3 4 7 5 

3 4 15 

3 3 5 4 

3 2 9 2 

32 3 0 

3 16 7 

3 10 3 

3 03 9 

2 9 75 

29 10 

.0 3 3 

3 6 4 9 

3 593 

3 5 3 5 

3 4 7 6 

3 4 16 

3 3 5 4 

32 9 3 

323 0 

316 7 

3 10 4 

3 0 4 0 

2 9 75 

2 9 10 

.0 3 4 

3 6 4 9 

3 5 9 3 

3 5 3 6 

3 4 7 6 

3 4 16 

3 3 5 5 

3 2 9 3 

3 2 3 1 

3 16 8 

3 10 4 

3 04 0 

2 9 7 6 

2 9 11 

.0 3 5 

3 6 5 0 

3 5 9 4 

3 5 3 6 

3 4 7 7 

3 4 16 

3 3 55 

3 2 9 3 

32 3 1 

3 16 8 

3 10 4 

3 04 0 

2 9 76 

2 9 11 

.0 3 6 

3 6 5 0 

3 5 9 4 

3 5 3 6 

3 4 7 7 

3 4 17 

3 3 5 6 

3 2 9 4 

32 3 1 

316 8 

3 10 5 

3 04 1 

2 9 76 

2 9 11 

.0 3 7 

3 6 5 0 

3 5 9 4 

3 5 3 7 

3 4 7 7 

3 417 

3 3 5 6 

3 2 9 4 

32 3 2 

316 9 

3 10 5 

3 04 1 

2 9 77 

2 9 12 

.0 3 8 

3 6 5 0 

3 5 9 4 

3 5 3 7 

3 4 7 7 

3 417 

3 3 5 6 

3 2 9 5 

32 3 2 

3 16 9 

3 10 6 

3 04 2 

2 9 77 

2 9 12 

0 3? 

3 6 5 0 

3 59 4 

3 5 3 7 

3 4 7 8 

3 4 18 

3 3 57 

3 2 9 5 

32 3 3 

3 17 0 

3 10 6 

3 04 2 

2 9 78 

29 13 

!o 4 0 

36 5 0 

3 59 5 

3 5 3 7 

3 4 7 8 

3 4 18 

3 3 57 

3 2 9 5 

32 3 3 

317 0 

3 10 7 

3 04 3 

2 9 78 

29 13 

• 0 4 1 

3 6 5 1 

3 5 9 5 

3 5 3 7 

3 4 7 8 

3 4 18 

3 3 57 

3 2 9 6 

3 2 3 3 

3 17 0 

3 10 7 

3 04 3 

2 9 78 

29 13 

.0 4 2 

3 6 5 1 

3 5 9 5 

3 5 3 8 

3 4 79 

3 4 19 

3 3 5 8 

3 29 6 

32 3 4 

317 1 

3 10 7 

3 04 3 

2 9 79 

2 9 14 

0 4 3 

3 6 5 1 

3 5 9 5 

3 5 3 8 

3 4 7 9 

3 4 19 

3 3 5 8 

3 2 9 6 

32 3 4 

317 1 

3 10 8 

3 04 4 

2 9 79 

2 9 14 

.0 4 4 

3 6 5 1 

3 5 9 5 

3 5 3 8 

3 4 7 9 

3 4 19 

3 3 5 8 

3 2 9 7 

3 2 3 4 

3 17 1 

3 10 8 

3 0 4 4 

2 9 80 

29 14 

.0 4 5 

3 6 5 1 

3 5 9 5 

3 5 3 8 

3 4 7 9 

3 4 19 

3 3 5 8 

3 2 9 7 

32 3 5 

3172 

3 10 8 

3 0 4 4 

2 9 80 

2 9 15 

.04 6 

3 6 5 1 

3 595 

3 5 3 8 

3 4 7 9 

3 4 2 0 

3 3 5 9 

3 2 9 7 

32 3 5 

317 2 

3 10 9 

3 04 5 

2 9 80 

29 15 

.0 4 7 

3 6 5 1 

3 59 5 

3 5 3 8 

3 4 8 0 

3 42 0 

3 3 5 9 

3 2 9 8 

32 3 5 

317 2 

3109 

3 04 5 

2 9 8 1 

2 9 16 

.0 4 8 

3 6 5 1 

3 5 9 5 

3 5 3 9 

3 4 8 0 

3 4 2 0 

3 3 5 9 

3 2 9 8 

32 3 6 

317 3 

3 10 9 

3 04 5 

2 9 8 1 

29 16 

0 4 0 

3 6 5 1 

3 59 5 

3 5 3 0 

3 4 8 0 

3 4 2 0 

3 3 5 9 

3 2 9 8 

3 2 3 6 

317 3 

3 110 

3 04 6 

2 9 8 1 

2 9 16 

*0 5 0 

3 6 5 1 

3 595 

3 5 3 9 

3 4 8 0 

3 42 0 

3 3 6 0 

3 2 9 8 

32 3 6 

317 3 

3 110 

3 04 6 

2 9 8 2 

2 9 17 


CM 

(Ji 


3774 
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TABLE I. - Continued. IDEAL COMBUSTION -TEMPERATURE RISE, AT COMBUSTION PRESSURE OP 1 ATMOSPHERE 


Fraction of 
stoichio- 

Ideal combustion-temperature rise, AT, °R 

metric fuel- 





Inlet 

-air temperature, ° 





















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1.0 5 1 

3 6 5 1 

3 5 9 5 

3 5 3 9 

3 4 8 0 

3 42 1 

3 3 6 0 

3 2 9 9 

3 2 3 6 

317 4 

3 110 

3 04 6 

2 9 8 2' 

29 17 

0 5S 

3 6 5 0 

3 5 95 

3 5 3 9 

3 4 8 0 

3 42 1 

3 3 6 0 

3 2 9 9 

32 3 6 

3 17 4 

3 111 

3 047 

2 9 8 2 

29 17 

.0 5 3 

3 6 5 0 

3 5 9 5 

3 5 39 

3 4 8 0 

3 42 1 

3 3 6 0 

3 2 9 9 

32 3 6 

317 4 

3 111 

3 047 

2 9 8 3 

29 18 

.0 5 4 

3 6 5 0 

3 595 

3 5 3 9 

3 4 8 0 

3 421 

3 3 6 0 

3 2 9 9 

32 3 6 

3 17 4 

3 111 

3 047 

2 9 8 3 

29 18 

.0 5 5 

36 5 0 

3 5 95 

3 5 3 9 

3 4 8 0 

3 42 1 

3 3 6 1 

3 2 9 9 

3 2 3 7 

3 17 5 

3 111 

3 04 8 

2 9 83 

2918 

0 5^ 

36 5 0 

3 5 9 5 

3 5 3 9 

3 4 8 0 

3 4 2 1 

3 3 6 1 

3 3 0 0 

32 3 8 

317 5 

3 112 

3 048 

2 9 84 

29 19 

.0 5 7 

36 5 0 

3 59 5 

3 5 3 9 

3 4 8 1 

3 4 2 1 

3 3 6 1 

3 3 0 0 

3 2 3 8 

3 17 5 

3 112 

3 04 8 

2 9 8 4 

29 19 

0 5 B 

3 6 4 9 

3 5 9 5 

3 5 3 9 

3 4 8 1 

3 4 2 1 

3 3 6 1 

3 3 0 0 

32 3 8 

3 17 5 

3 112 

3 049 

2 9 8 4 

2 9 19 

.0 5 9 

3 6 4 9 

3 5 95 

3 5 3 9 

3 4 8 1 

3 4 2 1 

3 3 6 1 

3 3 0 0 

3 2 3 8 

3 17 6 

3 113 

3 04 9 

2 9 84 

29 19 

06 0 

3 6 4 9 

3 5 9 5 

3 5 3 9 

3 4 8 1 

3 4 2 1 

3 3 6 1 

3 3 0 0 

32 3 8 

3176 

3 113 

3 04 9 

2 9 85 

29 2 0 

.0 6 1 

3 6 4 9 

3 5 9 4 

3 5 3 9 

3 4 8 1 

3 42 1 

3 3 6 1 

3 3 0 0 

3 2 3 9 

3 17 6 

3 113 

3 04 9 

2 9 85 

29 2 0 

.0 6 2 

3 6 4 8 

3 5 9 4 

3 5 3 8 

3 4 8 0 

3 4 2 2 

3 3 6 1 

'3 30 1 

32 39 

317 6 

3 113 

3 05 0 

2 9 85 

29 2 0 

.0 6 3 

3 6 4 8 

3 5 9 4 

3 5 3 8 

3 4 8 0 

3 4 2 2 

3 3 6 1 

3 3 0 1 

32 39 

3 17 6 

3 113 

3 05 0 

2 9 8 6 

2 9 2 1 

0 64 

3 6 4 8 

3 5 9 4 

3 5 3 8 

3 4 8 0 

3 4 2 2 

3 3 6 2 

33 0 1 

3 2 3 9 

3177 

3 114 

3 050 

2 9 86 

29 2 1 

!0 6 5 

364 7 

3 5 9 4 

3 5 3 8 

3 4 8 0 

3 4 2 2 

3 3 6 2 

3 3 0 1 

32 3 9 

317 7 

3114 

3 05 0 

2 9 86 

2921 

.0 6 6 

36 4 7 

3 5 9 3 

3 5 3 8 

*3 4 8 0 

3 42 2 

3 3 6 2 

3 3 0 1 

32 39 

3177 

3 114 

3 05 0 

2 9 86 

292 1 

.0 6 7 

3 6 4 7 

3 5 9 3 

3 5 3 8 

3 4 8 0 

3 42 1.- 

3 3 6 2 

3 3 0 1 

32 39 

3177 

3 114 

3 05 1 

2 9 86 

2 9 2 2 

.0 6 8 

3 6 4 6 

3 59 3 

3 5 3 7 

3 4 8 0 

3 42 1 

3 3 62 

3 3 01 

32 4 0 

317 7 

3114 

3 051 

2 9 87 

29 2 2 

.0 6 9 

•364 6 

3 5 92 

3 5 3 7 

3 4 8 0 

3 42 1 

3 3 6 2 

3 3 0 1 

32 4 0 

3177 

3 115 

3 051 

2 9 87 

29 2 2 

.0 7 0 

364 5 

3 592 

3 5 3 7 

3 4 8 0 

3 4 2 1 

3 3 6 2 

3 3 0 1 

32 4 0 

317 8 

3 115 

3 05 1 

2 9 87 

29 2 2 

.0 7 1 

3 6 4 5 

3 592 

3 53 7 

3 4 7 9 

3 42 1 

3 3 6 2 

3 3 0 1 

32 4 0 

317 8 

3 115 

3 052 

2 9 87 

29 2 3 

.0 7 2 

36 4 4 

3 59 1 

3 5 3 6 

3 4 7 9 

3 42 1 

3 3 6 2 

3 30 1 

32 4 0 

3 17 8 

3 115 

3 05 2 

2 9 8 8 

29 2 3 

.0 7 3 

36 4 4 

3 59 1 

3 5 3 6 

3 4 7 9 

3 4 2 1 

3 3 62 

3 3 0 1 

32 4 0 

3 17 8 

3 115 

3 052 

2 9 88 

29 2 3 

.0 7 4 

3 6 4 3 

3 5 9 0 

3 53 6 

3 4 7 9 

3 42 1 

3 3 62 

3 3 0 1 

32 4 0 

3 17 8 

3 115 

3 05 2 

2 9 8 8 

29 2 3 

.0 7 5 

36 4 3 

3 5 9 0 

3 5 3 5 

3 4 7 9 

3 42 1 

3 3 6 1 

3 3 0 1 

32 4 0 

317 8 

3 116 

3 052 

2 9 8 8 

29 2 3 

.0 7 6 

3 6 4 2 

3 5 9 0 

3 5 3 5 

3 4 7 8 

3 42 1 

3 3 6 1 

3 3 0 1 

32 4 0 

3 17 8 

3116 

3 05 2 

2 9 8 8 

2 9 2 4 

.0 7 7 

3 6 4 g 

3 5 8 9 

3 5 3 5 

3 4 7 8 

3 4 2 0 

3 3 6 1 

3 3 0 1 

32 4 0 

317 8 

3 116 

3 05 3 

2 9 89 

29 2 4 

.0 7 B 

36 4 1 

3 5 8 9' 

3 5 3 4 

3 4 7 8 

3 4 2 0 

3 36 1 

3 3 0 1 

32 4 0 

3 17 8 

3 116 

3 05 3 

2 9 89 

29 2 4 

0 7 9 

36 4 1 

3 5 8 8 

3 5 34 

3 4 7 8 

3 42 0 

3 3 6 1 

3 3 0 1 

324 0 

3 17 8 

3 116 

3 05 3 

2 9 89 

2 9 2 4 

[0 8 0 

3 6 4 0 

3 5 8 8 

3 5 34 

3 4 7 7 

3 4 2 0 

3 3 6 1 

3 3 0 1 

32 4 0 

317 9 

3 116 

3 05 3 

2 9 89 

29 2 4 

.0 8 1 

36 3 9 

3 5 8 7 

3 5 3 3 

3 4 77 

3 42 0 

3 3 6 1 

3 3 0 1 

32 4 0 

3 179 

3 116 

3 05 3 

2 9 89 

29 2 5 

.0 8 2 

36 3 9 

3 5 8 7 

3 5 3 3 

3 4 7 7 

3 4 19 

3 3 6 1 

3 3 0 1 

32 4 0 

317 9 

3 116 

3 05 3 

2 9 89 

2 9 2 5 

.0 8 3 

36 3 8 

3 5 8 6 

3 5 3 2 

3 4 7 6 

3 4 19 

3 36 1 

3 3 0 1 

3 2 4 0 

3 17 9 

3 116 

3 05 3 

2 9 89 

29 2 5 

0 84 

3 6 3 7 

3 585 

3 5 32 

3 4 7 6 

3 419 

3 3 6 0 

3 3 0 1 

32 4 0 

3 17 9 

3 116 

3 05 3 

2 9 90 

29 2 5 

*.0 8 5 

3 6 3 7 

3 5 8 5 

3 5 3 1 

3 4 7 6 

3 4 19 

3 3 6 0 

3 3 0 1 

3 2 4 0 

317 9 

3117 

3 054 

2 9 90 

29 2 5 

.0 8 6 

3 6 3 6 

3 5 8 4 

3 531 

3 4 75 

3 418 

3 3 6 0 

3 3 0 1 

32 4 0 

3 17 9 

3 117 

3 054 

2 9 90 

2 9 2 5 

0 8 7 

3 6 3 5 

3 5 8 4 

3 5 3 0 

3 4 7 5 

3418 

3 3 6 0 

3 3 0 0 

32 4 0 

317 9 

3 117 

3 054 

2 9 90 

29 2 6 

!0 8 8 

36 3 4 

3 5 8 3 

3 5 3 0 

3 4 7 4 

3 4 18 

3 3 6 0 

3 3 0 0 

3 2 4 0 

3 17 9 

3117 

3 05 4 

2 9 90 

29 2 6 

.0 8 o 

3 6 3 4 

3 5 82 

3 5 2 9 

3 4 7 4 

3 417 

3 3 5 9 

3 3 0 0 

32 4 0 

3179 

3117 

3 054 

2 9 90 

29 2 6 

.0 9 0 

36 3 3 

3 5 82 

3 52 9 

3 4 7 4 

3 417 

3 3 5 9 

3 3 0 0 

32 4 0 

317 9 

3 117 

3 054 

2 9 90 

29 2 6 

.0 91 

3 6 3 2 

3 581 

3 52 8 

3 4 7 3 

3 417 

3 3 5 9 

3 3 0 0 

32 4 0 

317 9 

3117 

3 054 

2 9 90 

29 2 6 

.0 9 2 

3 6 3 1 

3 5 8 0 

3 52 8 

3 4 7 3 

3 416 

3 3 5 9 

3 3 0 0 

32 4 0 

3 17 9 

3117 

3 054 

2 9 91 

2 9 2 6 

.0 9 3 

36 3 0 

3 5 7 9 

3 52 7 

3 4 7 2 

3 416 

3 3 5 8 

3 2 9 9 

32 39 

317 9 

3 117 

3 054 

2 9 9 1 

29 2 6 

.0 9 4 

36 2 9 

3 5 7 9 

3 52 6 

3 47 2 

3 4 16 

3 3 5 8 

3 2 9 9 

32 39 

317 8 

3117 

3 054 

2 9 91 

29 2 6 

.0 9 5 

36 2 8 

3 57 8 

3 52 6 

3 4 7 1 

3 415 

3 3 5 8 

3 2 9 9 

32 39 

3178 

3 117 

3 054 

2 9 9 1 

29 2 6 

.0 9 6 

36 2 7 

3 5 7 7 

3 52 5 

3 4 7 1 

3 4 15 

3 3 5 7 

3 2 9 9 

32 39 

3178 

3 117 

3 054 

2 9 91 

29 2 7 

.0 9 7 

36 2 7 

3 5 7 6 

3 52 4 

3 4 7 0 

3 4 14 

3 3 57 

3 2 9 9 

32 39 

3 17 8 

3 117 

3 054 

2 9 91 

2 9 2 7 

.0 9 8 

3 6 2 6 

3 5 7 6 

3 52 4 

3 4 7 0 

3 4 14 

3 3 5 7 

3 2 9 8 

32 39 

3178 

3 117 

3 054 

2 9 9 1 

2 9 2 7 

.0 99 

3 6 2 5 

3 575 

3 52 3 

3 4 6 9 

3 4 14 

3 3 5 6 

3 2 9 8 

32 39 

3178 

3117 

3 05 4 

2 9 9 1 

29 2 7 

.10 0 

3 6 2 4 

3 57 4 

3 52 2 

3 4 6 8 

3 4 13 

3 3 5 6 

3 2 9 8 

32 38 

317 8 

3 117 

3 054 

2 9 91 

2927 


S = 1.001 to 1.100 
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TABLE I. - Continued. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OP 1 ATMOSPHERE C/J 


Fraction of 
stolchio- 

Ideal combustion-temperature rise, AT, °R 

metric fuel- 





Inlet 

;-alr temperature, °R 




















S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

10. 01 

3 6 2 3 

3 573 

3 52 2 

3 4 68 

3 413 

3 3 5 6 

3 2 9 8 

32 38 

317 8 

3 117 

3 05 4 

2 9 9 1 

2927 

.10 ;; 

3 6 2 2 

3 5 7 3 

3 52 1 

3 4 6 8 

3 412 

3 3 5 6 

3 2 9 7 

32 38 

3178 

3 116 

3 05 4 

2 9 9 1 

2927 

JL 0 3 

3 6 2 2 

3 5 7 2 

3 52 1 

3 4 6 7 

3 4 12 

3 3 55 

3 2 9 7 

3 2 3 8 

317 8 

3 116 

3 054 

2 9 9 1 

2 9 2 7 

.10 4 

3 6 2 1 

3 5 7 1 

3 52 0 

3 4 6 7 

3 4 12 

3 3 55 

3 2 9 7 

32 38 

317 7 

3 116 

3 0 5 4 

2 9 91 

29 2 7 

J.05 

3 6 2 0 

3 57 1 

3 52 0 

3 4 66 

3 4 11 

3 3 55 

3 2 9 7 

32 37 

317 7 

3 116 

3 05 4 

2 9 9 1 

29 27 

JL 0 6 

3 6 1 9 

3 57 0 

3 5 19 

3 4 6 6 

3 4 11 

3 3 5 4 

3 2 9 6 

3 2 37 

3177 

3 116 

3 054 

2 9 91 

2 9 2 7 

,1. 0 7 

3 6 19 

3 56 9 

3 5 18 

3 4 65 

3 4 10 

3 3 5 4 

3 2 9 6 

32 37 

317 7 

3 116 

3 05 4 

2 9 9 1 

2 9 2 7 

‘1 0 R 

3 6 18 

3 56 9 

3 5 18 

3 4 6 5 

3 4 10 

3 3 5 4 

3 2 9 6 

32 37 

317 7 

3 116 

3 05 4 

2 9 91 

2 9 2 7 

? 0 ^ 

3 617 

3 5 6 8 

3 5 17 

3 4 6 4 

3 410 

3 3 53 

3 2 9 6 

32 37 

3 17 7 

3 116 

3 0 5 4 

2 9 9 1 

2927 

‘3. 10 

3 6 1 6 

3 5 6 7 

3 5 j. 7 

3 4 6 4 

3 4 0 9 

3 3 5 3 

3 2 9 5 

32 36 

3176 

3 116 

3 05 4 

2 9 9 1 

29 27 

0. 1 1 

36 1 6 

3 5 6 7 

3 516 

3 4 6 3 

3 409 

3 3 52 

3 2 9 5 

3 2 3 6 

317 6 

3 116 

3 05 4 

2 9 91 

2927 

JL 1 2 

3 6 15 

3 5 6 6 

3 515 

3 4 6 2 

3 408 

3 3 52 

3 2 9 5 

32 36 

3176 

3 115 

3 05 4 

2 9 9 1 

2 9 2 7 

JL 13 

3 6 14 

3 5 6 5 

3 5 15 

3 4 6 2 

3 408 

3 3 52 

3 2 9 4 

3 2 3 6 

3 17 6 

3 115 

3 05 4 

2 9 9 1 

2 9 2 7 

0. 1 4 

3 6 13 

3 56 5 

3 5 14 

3 4 6 1 

3 40 7 

3 3 5 1 

3 2 9 4 

32 3 5 

317 6 

3 115 

3 05 3 

2 9 9 1 

2927 

.115 

36 12 

3 56 4 

3 513 

3 4 6 1 

3 4 0 7 

3 3 5 1 

3 2 9 4 

32 3 5 

317 5 

3 115 

3 05 3 

2 9 91 

2 9 2 7 

. 1 . 1 ^ 

3 6 12 

3 5 6 3 

3 5 13 

3 4 6 0 

3 40 6 

3 3 5 0 

3 2 9 3 

3 2 3 5 

317 5 

3 115 

3 0 5 3 

2 9 9 1 

2927 

.117 

36 11 

3 5 6 2 

3 512 

3 4 6 0 

3 40 6 

3 3 5 0 

3 2 9 3 

32 3 4 

3 17 5 

3 115 

3 05 3 

2 9 9 1 

2927 

.1 10 

3610 

3 561 

3 511 

3 4 5 9 

3^05 

3 3 4 9 

32 9 2 

323 4 

317 5 

3 114 

3 05 3 

2 99 1 

29 27 

JL 1 o 

3 6 0 9 

3 5 6 1 

3 511 

3 4 5 8 

3 4Q4 

3 3 4 9 

3 2 9 2 

32 3 4 

3 17 5 

3 114 

3 05 3 

2 9 90 

2 9 2 7 

JL 2 0 

3 6 0 8 

3 5 6 0 

3 510 

3 4 58 

3 40 4 

3 3 4 8 

3 2 9 2 

32 3 3 

3 17 4 

3 114 

3 0 5 3 

2 9 90 

2927 

JL21 

3 6 0 7 

3 55 9 

3 5 09 

3 4 57 

3 4 0 3 

3 3 4 8 

3 2 9 1 

32 3 3 

317 4 

3 114 

3 05 3 

2 9 90 

29 2 7 

J. 22 

36 0 6 

3 5 5 3 

3 5 0 8 

3 4 56 

3 40 3 

3 3 4 7 

3 2 9 1 

3 2 3 3 

317 4 

3 114 

3 052 

2 9 90 

29 2 7 

4-23 

3 6 0 5 

3 5 5 7 

3 5 08 

3 4 56 

3 4 0 2 

3 347 

3 2 9 0 

3 2 3 2 

317 3 

3 113 

3 05 2 

2 9 90 

2927 

JL 24 

3 6 0 4 

3 5 57 

3 5 0 7 

3 4 55 

3 4 0 2 

3 3 4 6 

3 2 9 0 

32 3 2 

317 3 

3 113 

3 05 2 

2 990 

2 927 

JL 25 

3 6 0 3 

3 5 5 6 

3 5 0 6 

3 4 5 4 

3 40 1 

3 3 4 6 

3 2 9 0 

32 3 2 

3 17 3 

3 113 

3 0 5 2 

2 9 90 

2927 

.12 6 

3 6 0 2 

3 5 5 5 

3 50 5 

3 4 5 4 

3 4 0 0 

3 3 45 

3 2 8 9 

323 1 

3173 

3 113 

3 05 2 

2 9 90 

2 9 2 6 

.12 7 . 

36 0 2 

3 55 4 

3 5 0 4 

3 4 53 

3 40 0 

3 3 4 5 

3 2 8 9 

3 2 3 1 

317 2 

3 112 

3 05 2 

2 9 89 

2 9 2 6 

.12 8 

3 6 0 1 

3 5 5 3 

3 5 0 4 

3 4 52 

33 99 

3 34 4 

3 2 8 8 

32 3 1 

3172 

3 112 

3 05 1 

2 9 89 

2 9 2 6 

.12 9 

3 6 0 0 

3 5 5 2 

3 5 0 3 

3 4 5 1 

3398 

3 3 4 4 

3 2 8 8 

32 3 0 

317 2 

3 112 

3 05 1 

2 9 89 

2 9 2 6 

.13 0 

35 9 9 

3 55 1 

3 502 

3 4 5 1 

3 3 98 

3 3 4 3 

3 2 8 7 

32 3 0 

317 1 

3 112 

3 05 1 

2 9 89 

2 9 2 6 

-.1 3 1 

3 5 9 8 

3 55 0 

3 5 0 1 

3 4 5 0 

3 3 97 

3 3 4 2 

3 2 8 7 

3 2 29 

317 1 

3111 

3 05 1 

2 9 89 

2 92 6 

.13 2 

3 5 9 6 

3 5 4 9 

3 50 0 

3 4 4 9 

33 96 

3 3 4 2 

3 2 8 6 

3 2 29 

317 1 

3 111 

3 05 0 

2 9 89 

2 92 6 

.13 3 

3 5 95 

3 5 4 8 

3 4 9 9 

3 4 4 8 

3 3 96 

3 3 4 1 

3 2 8 6 

32 28 

3 17 0 

3 111 

3 05 0 

2 9 89 

29 2 6 

.13 4 

35 9 4 

3 5 4 7 

3 49 8 

3 4 4 7 

3 3 95 

3 3 4 1 . 

32 8 5 

32 28 

317 0 

3 110 

3 0 5 0 

2 9 8 8 

29 2 6 

.13 5 

3 5 9 3 

3 5 4 6 

3 4 9 8 

3 4 47 

3 3 94 

3 3 4 0 

3 2 8 5 

32 28 

3 16 9 

3 110 

3 05 0 

2 9 88 

292 5 

J. 36 

35 9 2 

3 5 4 5 

3 4 9 7 

3 4 46 

33 94 

3 3 39 

3 2 8 4 

32 27 

3169 

3 110 

3 04 9 

2 9 8 8 

2 92 5 

J. 37 

35 9 1 

3 5 4 4 

3 4 9 6 

3 4 45 

3 3 93 

3 3 3 9 

3 2 8 3 

3 2 27 

316 9 

3 110 

3 04 9 

2 9 8 8 

292 5 

JL 38 

3 5 9 0 

3 543 

3 4 9 5 

3 4 4 4 

3 3 92 

3 3 3 8 

3 2 8 3 

32 26 

3168 

3 10 9 

3 04 9 

2 9 8 8 

2 9 2 5 

J. 3 9 

3 5 8 9 

3 542 

3 4 9 4 

3 4 4 3 

3 3 9 1 

3 3 37 

3 2 8 2 

32 26 

316 8 

3 10 9 

3 04 9 

2 9 87 

29 2 5 

.14 0 

3 5 8 8 

3 5 4 1 

3 4 9 3 

3 4 4 2 

3 3 90 

3 3 37 

3 2 8 2 

3 2 2 5 

3 16 7 

3 10 8 

3 04 8 

2 9 87 

292 5 

J. 4 1 

3 5 8 7 

3 5 4 0 

3 4 9 2 

3 4 4 2 

3 3 90 

3 3 3 6 

32 8 1 

32 2 5 

3167 

3 10 8 

3 04 8 

2 9 87 

2 92 5 

<L 4 2 

3 5 8 6 

3 5 3 9 

3 4 9 1 

3 4 4 1 

3 3 8 9 

3 3 35 

3 2 8 0 

3 2 2 4 • 

316 7 

3 10 8 

3 04 8 

2 9 87 

2 9 2 4 

4-43 

3 5 8 4 

3 5 3 8 

3 4 9 0 

3 4 4 0 

3 3 88 

3 335 

3 2 8 0 

322 4 

3 16 6 

3 10 7 

3 04 8 

2 9 86 

2 9 2 4 

J. 44 

3 5 8 3 

3 5 37 

3 4 8 9 

3 4 3 9 

33 87 

3 3 3 4 

3 2 7 9 

32 2 3 

3 16 6 

3 10 7 

3 0 4 7 

2 9 86 

29 2 4 

4.45 

3 5 8 2 

3 5 3 6 

3 4 8 8 

3 4 3 8 

33 86 

3 3 3 3 

3 2 7 9 

3 2 2 2 

3 16 5 

3 10 7 

3 047 

2 9 86 

29 2 4 

J. 4 6 

3 5 8 1 

3 5 35 

3 4 8 7 

3 4 37 

3 3 86 

3 3 32 

327 8 

3 2 2 2 

316 5 

3 10 6 

3 04 7 

2 9 86 

2 9 2 4 

J. 4 7 

3 5 8 0 

3 5 34 

3 4 8 6 

3 4 36 

3 3 85 

3 3 32 

3 2 7 7 

3 2 2 1 

316 4 

3 10 6 

3 0 4 6 

2 9 85 

292 3 

4 4 8 

3 5 7 8 

3 5 32 

3 4 8 5 

3 4 35 

3 3 84 

3 3 3 1 

3 2 7 7 

32 21 

316 4 

3 10 5 

3 04 6 

2 9 85 

2 9 2 3 

4 4 9 

3 5 7 7 

3 5 3 1 

3 4 8 4 

3 4 3 4 

3 3 8 3 

3 3 3 0 

3 2 7 6 

32 2 0 

316 3 

3 10 5 

3 04 6 

2 9 85 

292 3 

4. 5 0 

35 7 6 

3 5 3 0 

3 4 8 3 

3 4 3 3 

3 3 82 

3 3 2 9 

327 5 

3220 

316 3 

3 10 5 

3 04 5 

2 9 85 

2 9 2 3 


3774 
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TABLE I. - Concluded. IDEAL COMBUSTION-TEMPERATURE RISE, AT COMBUSTION PRESSURE OP 1 ATMOSPHERE 


tiis 


Fraction of 
stolchlo- 




Ideal combustion-temperature rise, AT, °R 






metric fuel- 





Inlet- 

-air temperature, 

R 






S 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

IJ . 5 1 

3 5 7 5 

3 5 2 9 

3 4 8 2 

3 4 3 2 

33 81 

3 3 29 

3 2 7 5 

32 19 

3 16 2 

3 10 4 

3 04 5 

2 9 84 

2 9 2 3 

X 52 

3 5 7 3 

3 5 2 8 

3 4 8 0 

3 4 3 1 

3 3 RO 

3 3 2 8 

3 2 7 4 

32 18 

3162 

3 10 4 

3 04 5 

2 9 8 4 

2 9 2 2 

J . 5 3 

3 5 7 2 

3 5 2 7 

3 4 7 9 

3 4 3 0 

3 3 7 9 

3 3 27 

3 2 7 3 

3218 

3 16 1 

3 10 3 

3 04 4 

2 9 84 

29 22 

.1 5 4 

3 57 1 

3 5 25 

3 47 8 

3 4 2 9 

3 3 7 9 

3 3 2 6 

3 2 7 2 

32 17 

3 16 1 

3 10 3 

3 04 4 

2 9 8 3 

2 9 2 2 

.1 5 5 

3 5 7 0 

3 52 4 

3 4 7 7 

3 4 28 

3 3 7 8 

3 3 25 

3 2 7 2 

32 17 

3 16 0 

3 10 2 

3 04 3 

2 9 8 3 

29 22 

.15 5 

3 5 68 

3 5 2 3 

3 4 7 6 

3 4 2 7 

3 3 7 7 

3 3 25 

3 2 7 1 

32 16 

316 0 

3 10 2 

3 04 3 

2 9 8 3 

29 2 1 

157 

35 6 7 

3 52 2 

3 4 7 5 

3 4 26 

3 3 76 

3 3 2 4 

3 2 7 0 

32 15 

315 9 

3 10 2 

3 04 3 

2 9 8 3 

29 2 1 

.1 5 n 

3 5 6 6 

3 5 2 1 

3 4 7 4 

3 4 25 

3375 

3 3 2 3 

3 2 7 0 

32 15 

315 8 

3 10 1 

3 04 2 

2 9 8 2 

2 9 2 1 

.15 9 

3 5 6 4 

3 5 19 

3 4 7 2 

3 4 2 4 

3 3 74 

3 3 2 2 

3 2 6 9 

32 14 

3 15 8 

3 10 1 

3 04 2 

2 9 8 2 

2 9 2 1 

.16 0 

3 5 6 3 

3 5 18 

3 4 7 1 

3 4 23 

3 3 73 

3 3 2 1 

3 2 6 8 

32 13 

315 7 

3 10 0 

3 04 1 

2 9 8 2 

2 9 2 0 

.16 1 

3 5 6 2 

3 5 17 

3 4 7 0 

3 4 22 

3 3 7 2 

3 3 2 0 

3 2 6 7 

32 13 

3 15 7 

3 10 0 

3 04 1 

2 9 8 1 

2 9 2 0 

.162 

3 5 6 0 

3 5 15 

3^60 

3 4 2 1 

3 3 7 1 

3 319 

3 2 6 6 

32 12 

315 6 

3 09 9 

3 04 1 

2 9 8 1 

2 9 2 0 

.1 6 3 

3 5 5 9 

3 5 14 

3 4 6 8 

3 4 20 

3 3 70 

3 318 

3 2 6 6 

32 11 

3 15 6 

3 09 9 

3 04 0 

2 9 80 

2 9 19 

16 4 

3 5 5 7 

3 5 13 

3 4 6 6 

3 4 18 

3 3 6 9 

3 317 

3 2 6 5 

32 11 

315 5 

3 09 8 

3 04 0 

2 9 80 

2 9 19 

;i 6 5 

3 5 5 6 

3 5 11 

3 4 6 5 

3 4 17 

3 3 6 8 

3 317 

3 2 6 4 

32 10 

3 15 4 

3 09 7 

3 03 9 

2 9 80 

2 9 19 

.16 6 

3 5 5 5 

3 5 10 

3 4 6 4 

3 4 16 

33 67 

3 316 

3 2 6 3 

32 09 

315 4 

3 0 9 7 

3 03 9 

2 9 79 

2 9 18 

.16 7 

3 5 5 3 

3 5 0 9 

3 4 6 3 

3 4 15 

3 3 66 

3 3 15 

3 2 6 2 

3 2 0 8 

3 15 3 

3 09 6 

3 03 8 

2 9 79 

29 18 

.1 6 R 

35 5 2 

3 5 07 

3 4 6 1 

3 4 14 

3 3 6 5 

3 3 14 

3 2 6 1 

32 08 

3152 

3 09 6 

3 03 8 

2 9 79 

2 9 18 

.1 6 9 

3 5 5 0 

3 5 0 6 

3 4 6 0 

3 4 13 

3 3 6 4 

3 313 

3 2 61 

32 0 7 

315 2 

3 09 5 

3 03 7 

2 9 7 8 

29 18 

170 

3 5 4 9 

3 5 0 5 

3 4 5 9 

3 4 11 

3 3 62 

3 312 

3 2 6 0 

32 0 6 

3 15 1 

3 09 5 

3 03 7 

2 9 7 8 

29 17 

.1 7 1 

3 5 4 7 

3 5 03 

3 4 5 8 

3 4 1 . 0 

3 3 6 1 

3 3 11 

3 2 5 9 

3 2 0 5 

3 15 0 

3 09 4 

3 03 6 

2 9 77 

29 17 

.17 2 

35 4 6 

3 5 02 

3 4 5 6 

3 4 0 9 

3 3 6 0 

3 3 10 

3 2 5 8 

32 0 5 

315 0 

3 09 4 

3 03 6 

2 9 77 

29 16 

.17 3 

3 5 4 4 

3 5 0 0 

3 4 5 5 

3 4 08 

3 359 

3 3 09 

3 2 5 7 

32 0 4 

314 9 

3 09 3 

3 03 5 

2 9 77 

2 9 16 

.17 4 

35 4 3 

3 4 9 9 

3 4 5 4 

3 4 07 

3 3 5 8 

3 3 0 8 

3 2 5 6 

3 2 0 3 

314 8 

3 09 2 

3 03 5 

2 9 7 6 

29 16 

.1 7 5 

3 5 4 1 

3 4 9 7 

3 4 5 2 

3 4 05 

3357 

3 3 0 7 

3 2 5 5 

32 0 2 

314 8 

3 09 2 

3 03 4 

2 9 76 

2 9 15 

.17 6 

3 5 4 0 

3 4 9 6 

3 4 5 1 

3 4 0 4 

3 3 5 6 

3 3 0 6 

3 2 5 4 

3 2 0 1 

3 14 7 

3 0 9 1 

3 03 4 

2 9 75 

29 15 

.17 7 

3 5 3 8 

3 4 9 5 

3 4 4 9 

3 4 03 

3 3 5 4 

3 3 05 

3 2 5 3 

32 01 

314 6 

3 09 1 

3 03 3 

2 9 75 

29 15 

J . 7 R 

3 5 3 6 

3 4 9 3 

3 4 4 8 

3 4 0 1 

3 3 5 3 

3 3 0 4 

3 2 5 2 

32 00 

3 14 6 

3 09 0 

3 03 3 

2 9 74 

29 14 

.17 9 

3 5 3 5 

3 4 9 2 

3 4 4 7 

3 4 0 0 

3 3 5 2 

3 3 0 3 

3 2 5 1 

3 19 9 

314 5 

3 08 9 

3 03 2 

2 9 7 4 

29 14 

.18 0 

3 5 3 3 

3 4 9 0 

3 4 4 5 

3 3 9 9 

3 3 5 1 

3 301 

3 2 5 1 

3 1 9 R 

314 4 

3 0 8 9 

3 03 2 

2 9 7 3 

29 14 

.1 8 1 

35 3 2 

3 4 8 8 

3 4 4 4 

3 3 9 8 

3 3 5 0 

3 300 

3 2 5 0 

3 19 7 

314 3 

3 08 8 

3 03 1 

2 9 7 3 

2 9 13 

.18 2 

3 5 3 0 

3 4 8 7 

3 4 4 2 

3 396 

3 3 4 9 

3 2 9 9 

3 2 4 9 

3 19 6 

314 3 

3 08 7 

3 03 1 

2 9 7 2 

29 13 

.18 3 

35 2 8 

3 4 8 5 

3 4 4 1 

3 3 95 

3 3 47 

3 2 9 8 

3 2 4 8 

319 5 

3 14 2 

3 08 7 

3 03 0 

2 9 7 2 

29 12 

.18 4 

3 5 2 7 

3 4 8 4 

3 4 3 9 

3 3 9 3 

3 3 4 6 

3 297 

3 2 4 7 

3 19 5 

314 1 

3 0 8 6 

3 03 0 

2 9 7 1 

29 12 

.18 5 

3 5 2 5 

3 4 82 

3 4 3 8 

3 3 9 2 

3 3 4 5 

3 29 6 

3 2 4 6 

3 19 4 

314 0 

3 0.8 5 

3 02 9 

2 9 7 1 

2912 

.18 6 

3 5 2 4 

3 4 81 

3 4 3 6 

3 3 9 1 

3 3 4 4 

3 295 

3 2 4 5 

3 19 3 

314 0 

3 08 5 

3 02 8 

2 9 70 

29 11 

.1 8 7 

3 5 22 

3 4 7 9 

3 4 3 5 

3 3 8 9 

3 3 4 2 

3 2 9 4 

32 4 4 

3 19 2 

313 9 

3 08 4 

3 02 8 

2 9 70 

2911 

.18 8 

35 2 0 

3 4 7 8 

3 4 3 3 

3 3 8 8 

3 3 4 1 

3 29 3 

324 3 

3191 

313 8 

3 08 3 

3 027 

2 9 69 

29 10 

.18 9 

35 18 

3 4 7 6 

3 4 3 2 

3 3 8 7 

3 3 4 0 

3 29 1 

3 2 4 1 

319 0 

3 13 7 

3 08 3 

3 027 

2 9 69 

29 10 

.19 0 

35 17 

3 4 7 4 

3 4 3 0 

3 3 85 

3 3 3 8 

3 29 0 

32 4 0 

3 189 

3 13 6 

3 08 2 

3 026 

2 9 68 

29 0 9 

.191 

35 15 

3 47 3 

3 42 9 

3 3 8 4 

3 3 3 7 

3 2 89 

3 2 3 9 

3188 

3 13 5 

3 08 1 

3 02 5 

2 9 6 8 

29 0 9 

.19 2 

3 5 13 

3 4 7 1 

3 42 7 

3 3 8 2 

3 3 3 6 

3 2 8 8 

3 2 3 8 

3 187 

313 5 

3 08 0 

3 02 5 

2 9 67 

29 0 8 

.1 9 3 

3 5 12 

3 4 6 9 

3 42 6 

3 3 8 1 

3 3 3 4 

3 2 8 7 

3 2 3 7 

3 186 

3 13 4 

3 08 0 

3 02 4 

2 9 67 

2 9 0 8 

.19 4 

3 5 10 

3 4 6 8 

3 4 2 4 

3 3 7 9 

33 3 3 

3 2 85 

3 2 3 6 

3 18 5 

313 3 

3 079 

3 02 3 

2 9 6 6 

29 0 8 

.19 5 

3 5 0 8 

3 4 6 6 

3 42 3 

3 3 7 8 

3 3 32 

3 28 4 

32 3 5 

3184 

313 2 

3 07 8 

3 02 3 

2 9 6 6 

29 07 

.19 6 

35 0 6 

3 4 6 4 

3 4 2 1 

3 3 7 6 

3 3 30 

3 2 8 3 

3 2 3 4 

318 3 

313 1 

3 07 7 

3 02 2 

2 9 6 5 

29 0 7 

.1 97 

3 5 0 4 

3 4 6 3 

3 4 19 

3 3 75 

3 3 2 9 

3 2 8 2 

3 2 3 3 

3 18 2 

313 0 

3 07 7 

3 02 1 

2 9 65 

29 0 6 

.19 8 

35 0 3 

3 4 6 1 

3 4 18 

3 3 7 3 

33 28 

3 2 8 0 

3 2 3 2 

318 1 

3 12 9 

3 07 6 

3 02 1 

2 9 6 4 

2906 

.19 9 

3 5 0 1 

3 4 5 9 

3 4 16 

33 72 

3 3 26 

3 279 

3 2 3 0 

318 0 

312 9 

3 07 5 

3 02 0 

2 9 6 3 

29 0 5 

.20 0 

3 4 9 9 

3 4 5 7 

3 4 14 

3 3 7 0 

3 3 2 5 

3 2 7 8 

3 2 2 9 

3179 

312 8 

3 0 7 4 

3 019 

2 9 6 3 

29 0 5 


S - 1.101 to 1.200 
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TABLE III. - ENTHALPY OF LIQUID FUEL 
FOR A STOICHIOMETRIC MIXTURE 


Fuel 

temperature , 
°R 

Enthalpy difference, 
Btu /lb-air 

400 

-4.4 

410 

-4.1 

420 

-3.8 

430 

-3.5 

440 

-3.2 

450 

-2.9 

460 

-2.6 

470 

-2.3 

480 

-2.0 

490 

-1.7 

500 

-1.3 

510 

-1.0 

520 

-.7 

530 

-.3 

540 

0 

550 

.3 

560 

.7 
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1.0 
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1.4 
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1.7 

600 

2.1 
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'igure 1. - Ideal temperature rise for constant-pressure combustion 
as function of fraction of stoichiometric fuel-air ratio. Com- 
bustion pressure, 1 atmosphere. 
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(a) Combustion pressures from l/i to l/l6 atmosphere. 


Figure 2. - Temperature- rise correction factors as function of fuel-air ratio. 
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(b) Combustion pressures from 1 to l/4 atmosphere. 

Figure 2. - Continued. Temperature- rise correction factors as function of fuel-air ratio. 
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(c) Combustion pressures from 1 to 4 atmospheres. 

Figure 2. - Continued. Temperature- rise correction factors as function of fuel-air ratio. 
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(d) Combustion pressures from 4 to 16 atmospheres. 

Figure 2. - Continued. Temperature-rise correction factors as function of fuel-air ratio. 
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(e) Combustion pressures from 16 to 64 atmospheres. 

Figure 2. - Concluded. Temperature- rise correction factors as function of fuel-air ratio. 


MCA EM E55G27a 



OD 

Temperature -rise correction factor, 6AT, °R 



n II jilt LiLui ^ ka rt itit 

1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 

Combustion-temperature rise, AT, °R 


(a) Combustion pressures from 1/4 to 1/16 atmosphere. 

Figure 3. - Temperature -rise correction factors as function of combustion-temperature rise. 


3774 


MCA EM E55G27a 




Combustion 


fLl£ 


Temperature -rise correction factor, 6AT, °R 



1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 

Combustion-temperature rise, AT, °R 

(b) Combustion pressures from 1 to l/4 atmosphere. 


Figure 3. - Continued. Temperature -rise correction factors as function of combustion-temperature rise. 
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(c) Combustion pressures from 1 to 4 atmospheres. 

Figure 3. - Continued. Temperature -rise correction factors as function of combustion-temperature rise. 
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(d) Combustion pressures from 4 to 16 atmospheres. 

Figure 3. - Continued. Temperature -rise correction factors as function of combustion-temperature rise. 
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(e) Combustion pressures from 16 to 64 atmospheres. 

Figure 3. - Concluded. Temperature -rise correction factors as function of combustion-temperature rise. 


MCA EM E55G27a 



NACA - Langley Field, Va. 




_fZi 




Turbojet engine with afterburner, ram- Jet 
engine , or combustor 


(S)b,3 




Station 1 


Figure 4. - General system showing entering and leaving enthalpies. 
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